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PREFACE. 



IN the preparation of this volume, the anthora have songht to 
famifib an arithmetic of convenient size, and embracing the 
whole field of modem business practice to the exclusion of every 
aselees theory or obsolete subject. 

At the very beginning, they have demonstrated the law of in- 
crease and decrease of numbers, exhibited the application of this 
general law to all classes of problems as they are successively 
reached, and thus released pupils from their former bondage to 
arbitrary rules, adapted only to a specific class of problems. 

Brief and clear in its definitions and explanations, simple and 
labor-saving in its methods of solution, strictly utilitarian in its 
large collection of problems, it will be found a reliable exponent of 
the best modem thought upon the subjects which it treats. 

By its exclusion of non-essentials, it is enabled to be nnusually 
complete in every essential of written arithmetic, containing an 
ample supply of just the class of problems which our boys and 
girls will be required to solve, and of the simple, business methods 
of solution which they will find it convenient to practice, when 
they become men and women. 

This arithmetic will be published in two editions, differing 
materially from each other in contents : one intended for Business 
Colleges, and the other specially adapted for use in other schools. 
Both editions are confidently submitted to teachers and school 
officers as meeting every reasonable requirement of the classes of 
schools for which they are intended. 

The Authobs. 



TO TEACHERS. 



TO seoaro an intelligent solution of arithmetical problems, 
pupils should be thoroaghly conTersant with the generaliza- 
tions of 29, 58, 59, 60, 61, and 62, relating to integers; of 
128, 139, 130, and 133, relating to common and decimal frac- 
tions ; and of 288, relating to percentage and its variona applica- 
tions. 

Pupils should be required to show the application of the general 
law of increase and decrease of numbers to particular problems as 
they are successiTely solved, until they have mastered its principles. 

Rules and arbitrary processes of solution are soon forgotten ; 
but the constant iteration and reiteration of a few general princi- 
ples, simple in character, are likely to leave a permanent impres- 
sion upon the most backward pupils. It is by thns generalizing 
that Business Colleges have attained their wide popularity and suc- 
cess; and the same methods are as practicable in onr common 
schools. 

Every new topic should be introduced with suitable oral exer- 
cises relating thereto ; but the only suilabU oral exercises are 
inductive, which require no previous study by the pupil. For this 
reason, oral exercises have been omitted, and the space thus saved 
has been utilized with additional written problems. If the teacher 
cannot originate these exercises, he should provide himself with a 
desk copy of Sadler's Indcciits Abithubtic, or one of the 
many other arithmetics which excel in this respect. 
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ARITHMETIC. 



1. Arlthmfltio treats of nnmbera, and teachee how they roAj be 
Torioasly applied to produce required results, 

2. A Hnniber is an expression of a qnantity by means of charac- 
ters or figures. 

3. The Unit of a number Is one of the things which it expresses. 
Thus, one gallon is the unit of nine gallons, one acre of seventy acres. 

4. A Cononte Hnmber names the kind of units which it repre- 
sents ; as fire galUms, thiee pounds, six books. 

ff. An Abrtnuit Hamb«r is one whose unit is not named. 

BsMABE. — In busfneas practice, there are no abstract numbers ; but concrete 
numbers are frequently considered abstractly as denoting timet (number of repe- 
titions of) some other number. 

6> Like Hombera are those which express the same kind of units ; 
as two acres and ten acres, five books and nine books. 

7. ITnlike Hnmben are those which express different kinds of 
units ; as three feet and five hours, two miles and four gallons. 

8. An Int^er or Intend Knmber is one which is composed 
exclusively of whole units. 

9. An Example is a proposition containing certain given con- 
ditions, previously explained, from which can be derived one or more 
conclusions or answers, which are not given. 

10. A Solution is a process for obtaining a required answer. 

11. A Anle is a description of the successive steps of a solution. 

NUMERATION AND NOTATION. 

13. Vnmeiation is the art of reading nnmbers when expressed by 
figures. 

13. Hotatlon is the art of writing numbers. 

1-13 



8 NUMXBA TION AND NOTATION. 

Reii.— The method of eiprewing nmnbera b; figytrta is called Arabic Noia- 
lion; uid by letters, Roman Notation. 

14. The Arabic method emhraces the following ten figares : 

S'auffht, Out, neo, Thm, Aht, Ittt, Sbe, Sittn, lOffhl, mat. 

Each of the above figures, when standing alone, represents the 
niunber written under it. Consequently, niru is the greatest nnmber 
that can be expressed by one figure, and numbers greater than nine 
are expressed by the artifice of increasing the local value of each figure 
tenfold by placing one figure to the right of it ; ten times ten or a 
hundredfold by placing two fibres to the right of it ; ten times ten 
times ten, or a thousandfold, by placing thrw figures to the right of 
it, etc. 

Bbm. — The distauce of a fl^re from the right of a nmnber is called its order ; 
thus, Vttaftrtt figure at the right is ihafint or uniU order ; the second figure, the 
aeeond or l«na' order ; the third figure, the third, or hundrtde" order ; the fourth 
figure, the fourth, or thouvmcU order, etc ; ten unila of any ordtr equaling dim 
unit of the wxt order on the left. Hence, the represeatatire value of a figure 
increases tenfold for each order that it is moved to the left, and decteaaes tenfold 
for each order that ib is moved to the right. For the names and position of the 
several orders, see Dbcikai. Notatiok Table, 138. 

iLLUtTRATIVE ExERCItE. 

15. Bead 9312. 

Explanation. — 934S is read nine Ihoutand fhrte }nMdred and forty-two ; the 
looal TsJue of 9 being fhoutand because it has three flgoree at its right, the local 
value of S being hundred because it has tun Qgnree at its right, the local value of 
4 being tens because it has imm figure at its right, and the local value of 2 being 
its simple value (two) because it has no flgore at its right 

Retd, or exproH by written words, the following numbers : 



. 


«. 


52. 


11. 


109. 


IS. 


960. 


31. 


6008 




7. 


67. 


13. 


173. 


17. 


2137. 


aa. 


3209 


. 


8. 


71. 


13. 


248. 


IB. 


8250. 


23. 


9500 


. 


9. 


85. 


14. 


472. 


19. 


7635. 


24. 


1350 


. 


10. 


98. 


16. 


805. 


30. 


6096. 


as. 


4006 



16. With numbers greater than hundreds, the further artifice is 
employed of considering them in periods or sets of three figures each. 
The first set of three figures at the right is named the unite' period; 



N UMERATIOlf AND SOTATIOS. 9 

the second set, the thousands' period ; the third, miUi&na ; the fonrth, 
billions ; the fifth, trillions ; the sixth, quadrillions ; etc. 

iLLUtTRATIVE EXERCICE. 

17. Bead 9534S783678. 

ExpUuktion. — Begin at the right and Beparote th« number into pcriodB of 
three flgores each ; as follows, 95, 342, 783, 07S. As the right-hand period (878) 
is pofoted off, think of its name (nnits) ; as the second period (783) is pointed off, 
think of its name (thousands) ; and ho cootinuo with the remainiog periods until 
the left-hand period (95) is reached, which will thus prove to be billions. 

Commence with this left-hand period and read it as if it stood alone, adding 
its name (96 billion) ; then read the succeeding period as if it stood alone, adding 
its name (842 million) ; then the next period (783 thonsand) ; and Qnallf the last 
period (678), omitting its name (units). Hence, 

Bnle. — I. Commence at the right and separate the number 
into periods of three figures each. 

II. Then begin, at the left and in regular order read each 
period as if it stood alone, adding the nafne of each period 
except that of units. 

Read, or expre** by written wordt, the following number* : 



1. 37548. 

2. 1218326. 

3. 716532. 

4. 56319266. 
B. 76285. 

6. 9135264378. 

7. 813461217. 



8. 5196272. 

». 9293718249. 

10. 58376, 

11. 92162715208508. 
13. 9000273008. 

13. 620005107. 

14. 5000000018. 



16. 6200108300. 

16. 500096. 

17. 7200905, 

18. 2800009500060. 
IB. 63178290005. 

20. 1218000. 

21. 57000328. 



Illustrative Exercibe. 
18. Express, by meaos of figures, three trillion, eeTenty-five hill- 
ion, one hundred and forty-eight million, five hundred and ninety-two. 
Am. 3,075,148,000,592. 
Explanation.— Commence with the highest period of the given number (trill- 
ions), setting it down and placing a comma after it (thns, 3,) ; then write the next 
lower period (billions), bnt as 75 contains onl; two of the fAre« flgorea required tor 
a period (16), write a cipher in the place of the omitted figure (thus, 3,075.) ; then 
write tlte next lower period (millions), placing a comma after it (thus, 3,075,148,); 
then write the next lower period (thousands), and, as there are no thousands in 
the given nnmber, indicate the omission of the three Qgures belonging to that 
period by writing three ciphers (thus, 8,075,148, (WO,) ; then, as it is the lowest 

17-18 



10 WUMKRATION ASD IfOTATIOtT. 

period of the scale, conclude bf writing the next lower period (naits), obuiniog 
8,075,148,000,1193. 

Bole. — I. CcTivmence with the highest period of the given 
number, writing it and each succeeding period in regular order, 
and filling vacant periods with three ciphers. 

II. If any period except the higJtest should contain only ojie 
or two figures, prefix ciphers thereto until it contains three 
figures. 

ExprsH, bjr mem* of flgurei, the following numbert: 

1. Five thoasand two hnndred and forty-seven. 

2. Sixty-five thoneaQd eight hundred and seventy-one. 

3. Eight thonsand and fifty-three. 

4. Twelve thonsand and nine. 

6. Ifinety thonsand and thir^-six. 

6. Two hnndred and eight thonsand and ninety-fonr. 

7. Six million, two hundred and three thonsand, and twenty-five. 

8. Nine million, thirty-seven thonsand, five hnndred and forty. 
a. Two million, five thouBand, seven hundred and six. 

10. Five million, two hundred and eight thousand, and thirty-two. 

11. Six billion, ninety-five thousand, one hundred and forty-eight. 
13. Nine billion, forty-three million, and seven thousand. 

13. Ninety-six trillion, thirty-five thousand and nine. 

14. Fifteen trillion, seven hnndred and thirty-nine billioQ, fifty 
million, one hundred and ninety thonsand, and seventy-six. 

16. Twelve trillion, six hundred and twenty-nine million, two 
hnndred and twelve thonsand, five hundred and sixty-one. 

16. Ninety-two quadrillion, eight trillion, two hundred and four 
thousand, one hundred and forty. 

ROMAN NOTATION AND NUMERATION. 

19. The Soman dotation employs the following seven letters : 

I T X L C D M 

Out, Ftn, 71m, ^/Tr. Oiukvnitrta, JTw jhnidrail, Omtteiaaw tf . 

20. The method of combining these seven characters to expreas 
numbers is shown in the following 

19-20 



y UMSSATION AND NOTATIOIT. 



Roman Notation Table. 



I 


One. 


XIV 


Fonrteen. 


XC 


Ninety. 


n 


Two. 


XV 


Fifteen. 





One hnndred. 


III 


Three. 


XVI 


Sixteen. 


00 


Two hundred. 


IV 


Four. 


XVII 


Seventeen. 


COO 


Three hundred. 


V 


k™ 


XVIII 


Eighteen. 


0000 


Four hundred. 


VI 


Sii. 


XIX 


Nineteen. 


D 


Five hundred. 


vn 


Seven. 


XX 


Twenty. 


DO 


Six hundred. 


VIII 


Eight. 


XXX 


Thbty. 


DOO 


Seven hundred. 


IX 


Nine. 


XL 


Forty. 


DCCO 


Eight hundred. 


X 


Ten. 


L 


Fifty. 


DOOOO 


Nine hundred. 


XI 


Eleven. 


LX 


Sixty. 


U 


One thousand. 


XII 


Twelve. 


LXX 


Seventy. 


MM 


Two thousand. 


xm 


Thirteen. 


LXXX 


Eighty. 


MDOOC 


Eighteen hundred. 



Illustrative Exercise. 

Write 2784 by the Soman method. 

ExpUnation. — First write its highest order (thoiuanflB), thus, MH; then its 
' next highest order (hundreds), thus, MMDCO ; then its next highest order (tens), 
thus. MHDCCLXXX : and finaUy its lowwt order (units), thus, MMDCCLXXXIV. 
Theiefore, 

Hole. — Write the highest order, then the next highest order, 
ajid Bo continue until the lowest order i^ written. 



Express Hie fellowtng numbera by the Roman notation : 



178. 18. 676. 

216. 19. 949. 

30. 354. 

Express the following numbers by the Arablo notation : 
IS. XXIV. 
11. XLVI. 

38. XIX. 

39. LXXIX. 

30. XOVIII. 

31. LXXXIV. 



1346. 
1886. 
1027. 



33. oxvn. 

33. OCCOXXVIII. 

3a. OOLXIV. 

38. COXOVII. 

38. Doooxxn. 

37. DOXLIX. 



Mooxvra. 

39. MMDOXXXIX. 

40. MMMOCLXII. 

41. MDXXXIV. 
43. DCCCOXVI. 
43. MDCCXLTV. 

SO 



ABDITIOS. 



ADDITION. 

%\. Addition is the process of finding ont wwaAer vfaich will 
express as many units as two or more other nnmberB. 

BsK. 1. — The geTSTAl numbers to be added are c&Ued Addends ; the nnm- 
ber whii^ expreesea aa manjr units m its addends is called the Sum or Amonnt. 

Ren. a.— The Sign of Addition lb an erect cross ( + }. It is read jiItM, and 
is placed between nnmben to denote that thej are to be added. 

Rkm. S.— The Sigo of Eqnality is two short, horisontal, and paraUel lines 
(=). It is read «j«Mib, or egiul to, and denotes that the qoantitf or quantities 
on ita left are equal to the qoantitj or quantititt on its right. 

3S. The Principles of Addition are : 

1. OrH^ like nunibera (A) and like orders can be added. 

2. The sum eapreaaea anitg qftAe tame name aa its addenda, 

8. 77ke sum of two or more nut7\ber8 equaia the suni of their respective 
nmUar orders, added s^iaratdy. 

Note. — Orders are said to be like or similar when they are at- the same dis- 
tance from the right of tbeir respectlTe nombers. 

Illustrative Example. 
23. Wlutt is the snm of 1533, <758, $427, and 1363 ? 
Write the addends so that their right-hand figaies shall fall in the Solntion. 
Add the figures of the rightr-hand column, obtaining $533 



3 + 7+8 + 2 = 20, or 2 tens and units. Place units under the 

onita' column, and carr; 2 tens to the tens' column. Next add the 

tens' colomn, obtaining 3 (the canTing figure) +6+3+0+8 = 18 

tens, or 1 hondred and 8 tens. Place 6 tens under the tens' column, *p3 

and carry 1 hundred to the hundreds' column. Next add the bun- (1980 

dreds' column, obtaining 1 (the carrying figure) +2 + 4 + 7 + 5 =19 1 1 

hundreds. Hence, 

Bole. — I. WHte the numbers to be added ao that units of the 
same order shaU faU in the same column, and draw a horizon- 
tal line beneath. 

II, Beginning at the right, add each coLu-mn separately; 
and write the sum underneath, if it does not exceed nine. 

ni. If the sum of any column exceeds nine, set dmon its 
right-hand figure only, and add the number expressed by its 
remaining figures to the next column on the left. 

TV. S^ down the entire sum of the left-hand column. 



ADDITIOIT. 15 

34. Proof of Additiim. — Add each column in the contrary 
direction. If the same remtta are obtained, the sum is sup- 
posed to he carreet. 

Examples for Practice. 



(1.) 


('■) 


(3) 


(4.) 


(»■) 


(«■) 


('■) 


(»•) 


M 


te 


»8 


•6 


•38 


•82 


•327 


•982 


2 


5 


7 


9 


76 


16 


682 


768 


5 


6 


9 


4 


86 


36 


264 


329 


4 


3 


6 


8 


47 


75 


429 


678 


3 


1 


7 


3 


93 


88 


843 


826 


_1 


J 


_6 


_7 


85 


34 


736 


697 


(»■) 




(10.) 




(11.) 


(la.) 




(13.) 


»4175 




•9286 




•3582 


•48276 




•2681763 


e698 




5736 




6896 


87368 




5176382 


8587 




8867 




5276 


69487 




9628626 


3489 




3489 




9182 


61735 




8763897 


7678 




9261 




7364 


98875 




6374869 


8637 




7088 




6385 


63842 




6283986 


('<■) ( 


16.) 


(16.) 


(17.) 


(18.) 


(w.) 


(20.) 


(21.) 


«3 


«r 


•6 


»41 


•31 


•86 


•253 


•516 



75 


76 


272 


983 


83 


87 


766 


275 


88 


63 


994 


764 



733 


841 


628 


837 


864 


783 


658 


818 


546 


864 



•25 



14 ADDITION. 

Find the tum of 

22. $32 + $183 + $64 + $3486 + $569 + $9375 + $85 + $4103. 

23. $875 + $284 + $37 + $5200 + $398 + $62 + $74 + $2168 + $720. 

24. 763 ft. + 827 ft. +49 ft. +5283 ft. + 768 ft. +2175 ft. 

26. 1636 lb. + 8973 lb. + 5178 lb. + 926 lb. + 8269 lb. + 36 lb. + 867 lb. 

26. 9366 bu. + 8376 bu. + 1473 bu. + 826 bu. + 4123 bu. + 16378 bu. 

27. 986 yd. + 325 yd. + 7261 yd. + 6820 yd. + 669 yd. + 8371 yd. 

28. 6275 gal. + 5183 gal. + 985 gal. + 3267 gal. + 75 gal. + 1528 gal. 

29. 1738 lb. + 9168 lb. + 8273 lb. + 6298 lb. + 9 lb. + 6832 lb. + 65 lb. 

30. $78352 + $4127 + $83745 + $968173 + $4826 + $91278 + $9175 + 
$68312 + $4183 + $69187 + $29183 + $75832 + $5867. 

31. 46235 miles + 8976 miles + 5807 miles + 98397 miles + 68325 
miles + 892 miles + 6140 miles + 6839 miles + 326 miles + 2125 miles. 

32. A grocer^s sales were as follows : Monday, $675 ; Tuesday, 
$709 ; Wednesday, $530 ; Thursday, $695 ; Friday, $918 ; and Sat- 
urday, $1230. What were his total sales for the week ? 

33. A man bought a boat for $16835, paid $2307 for repairs, $375 
for painting, $525 for upholstering, and then sold it at a profit of 
$1200. What did he receive for the boat ? 

34. Eight hogsheads of tobacco weigh respectively 825, 750, 890, 
735, 773, 815, 745, and 836 pounds. What is the total weight ? 

36. In a certain city there are 85290 Americans, 19275 Irish, 6241 
Germans, 628 French, and 5238 of other nationalities. What is the 
population of that city ? 

36. I sold a farm for $6785 and lost $2340. How much would I 
have received if I had sold the farm at a gain of $659 ? 

37. A man was bom in 1823 and died when he was 58 years old. 
In what year did he die ? 

38. What is the sum of five hundred and ninety-one dollars, two 
thousand three hundred and eight dollars, sixty-nine dollars, and 
nineteen thousand one hundred dollars ? 

39. A man bought four building lots. For the first he paid $1275 ; 
for the second, $1520 ; for the third, $256 more than the first ; and 
for the fourth, $325 more than the second. How much did he pay 
for the four lots ? 

40. At a certain saw-mill, 14134 feet of lumber were sawed in 
January ; 18275 feet in February ; 19213 feet in March ; 18372 feet 
in April ; 15204 feet in May, and 19213 feet in June. How many 
feet were sawed during the six months ? 

24 
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41, A man bought a lot for 11375, paid (108 to hare it graded, 
(76 to have it enclosed, and afterward sold it at a profit of (338. 
How much did he receive for the lot F 

Rim. — To amnge addenda in vertical coinmns inTolves unnecesMiy labor. 
Pnpila ihould thetetore be trained to add it«nu horizontally, in which manner they 
are frequentlj written. The process is as tollows ; Fint add all the rigJU-hand 
order* of tha atveral addenda ; then oM the aeeond ordere from the right ; then ail 
Oia third ordert, etc., eelting doum and tarrying a» uaual. 



Find th« turn by horizontal addition: 



42. (383 + (487 + »245+(413. 

43. (575 + (738+(419+(8a6. 

44. (913 + 1826 + (375 + (360. 
46. (78 + (3158+(97 + (33 + (6. 
4tf. (8732 + (4158+(8976. 



47. (8376+(497 + (665 + (4173. 

4B. (5183 + (9876 + (96 + (186. 

49. (8250 + (376 + (65 + (2341. 

ftO. (41-+ (35 + (183 + (2573. 

61. (815 + (9137+(28 + (73348. 



In the following examples, add vertically, then horiiontally ; and prore both 
by comparing the Bums of their reepeotive tot&la, which most agree. 
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SUBTRACTION. 

25. Bobtnotion ia the proceea of taking one number from another 
number of the same kind. 

Rek. I. — The namber to be taken ia called the Subtrahend ; the number from 
which the Bubtrshend is taken is called the Utnoend ; and the number which 
ii left after taking the subtrahend from the minuend is called the ReaiAinder 
or DiSerence. 

Rek. S. — The SiEO of Subtraction ia a short, horiiontal line (— ). It ia 
read miaut, and is placed between two numbers to indicate that the one on the 
right is to be subtracted from the one on the left, 

26. The Priuoiplef of Bnbtnotlon are : 

1. Only like mtmbera and like orders can be tubtraeUd, one from the 
other. 

3. 7^ remainder or differenee ea^eatea units (if the tame name at those 
expressed by the mimiend and subtrahend. 

8. The increase qf any order in the subtrahend is equivalent to a oorre- 
yjonding decrease of the same order of the minuend. 

4, The total difference qf tioo numbers equals the differences qf the 
several orders qf the less number separately SiAtractsd from similar orders 
qfthe greater number. 

IkLUtTRATIVE EXAMPLE. 

37. Sobtract 1881 from «33. 

Explanation, — Subtract the right-hand order of the subtrahend Solution. 
(I) from the right-hand order of the minuend (8), obtaining 8 as the C9'93 
righUhand order of the remainder. Then subtract the second order .„.. 

of the subtrahend (8) from the spcond order of the minuend (3); but 

since this is impossible, borrow 1 from the nest higher order of the $243 
minuend (0) and add this borrowed unit of the third order (equal to 
10 units of the second order. — See Bern., 14} to the 3 imits in the second order, 
obtaining 13 nnits of the second order, from which subtract 8 units of the second 
order, obtaining 4 units of the seoond order in the remainder. 

Next subtract the 6 units of the third order of the subtrahend from 9—1 bor- 
rowed unit, or the 8 remaining units of the third order of the minuend, obtaining 
S units of the third order in the remainder. The two preceding subtractions from 
9, first of the borrowed unit and then of the 6 in the subtrahend, could have been 
oonsolidat«d in one subtraction of 6 plus the borrowed unit, or 7, from 9, obtain- 
ing the some reault, 9. Hence, 
85-87 
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Bale. — I. Place the subtrahend under tlie minuend so that 
units of the same order shaU fall in the same column. 

II. Begin at the right and subtract each order of the subtra- 
hend from the like order of the minuend, writing the result 
under the order attracted. 

III. // any order of the subtraheJid be greater than the like 
order of the minuend, add 10 to that order of the minuend 
and then subtract. 

IV. If 10 are added to any order of the minuend, 1 should 
be mentally added to the next higher order of the subtrahend. 

28. Proof of Snbtrftotion. — Add the remainder to the sub- 
trahend ; the result should equal the minuend. Or, subtract 
the remainder from the minuend; the result should equal the 
subtrahend. 



Examples for Practice. 



Find the diffbnnoe between 

1. 1243 bu. and 3926 bu. 

2. 982651 aad 151763. 

3. (583769 and «278293. 

4. 927183 ft. and 691827 ft. 
B. $5173289 and 12891726. 
fi. «82153716 and «52681725. 
7. »6913835 and «1098276. 

a. 827135 lb. and 751682 lb. 

5. $3618351 and »2583179. 
10. «6dl73828 and 991783183. 



11. «90817308 and 131705019. 
13. $81075050 and (60208384. 

13. (26007005 and (50003098. 

14. (700810003 and (309000280. 

15. (937000000 and (205890786. 

16. (538300007 and (200600280. 
n. (381007009 and (100602085. 

18. (S00800706 and (308070608. 

19. (608070706 and (402090785. 
30. (700050003 and (200400601. 



31. The prodnction of wheat in the United States was 308103700 
bnshels in 1874, and 448756630 baahels in 1879. How man; more 
bnshele were raised in 1879 than in 1874 ? 

as. The salary of a clerk is (850 per annum, of which he spends 
(498. How much does he save in a year ? 

33. If A lives 335 miles due north of a certain citj and B 419 
miles due north of the some city, how far apart do they live ? 

34. A man deposited (19075 in bank and afterwards withdrew 
(6107. How mnch had he remaining in bank ? 

as. A man is worth (307200 in real estate and personal property. 
2 SS& 
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If the valae of his personal property is t9075, what is the valne of his 
real estate? 

96. The Bevolutionar; War commenced in 1775, at which time 
Washington was 43 years old. In what year was Washington bom ? 

37. Oen. U. S. Grant was bora in 1833 and died in 1885. How 
old was he when he died P 

38. A speculator bought a honse and lot for tl9350, and sold them 
' for 136075. What was his gain P 

39. I sold a farm for td350, which was tlSOO more than it cost. 
What did I pay for the farm P 

30. The minuend ia 58210 bushels and the remainder 15216 
bushels. What is the subtrahend ? 

31. The minuend is 4860 miles and the subtrahend 1970 miles. 
What ia the remainder P 

Review of Addition and Subtraction. 

S9. Addition and Babtraotion Compared. — (a) Addition is em- 
ployed to find the total when all the addends are given, and ($) sub- 
traction to find am addend when the total and the remaining addends 
are given, (c) The minuend in subtraction corresponds with the total 
in addition ; (£) the subtrahend in subtraction corresponds with the 
given addend [if one] or the sum of the given addends [if more than 
one] ; and (e) the remainder in subtraction corresponds with the 
required addend. 

General BirMtion: // the total of all the addends is re- 
quired, add ; if the total of aU the addenda is given, subtract. 

Exam ples. 

1. What is my total indebtedness, if I owe A W32, B 1650, C $375, 
and D «76 ? 

Rem.— To find the totnl, all the addeDds being given, inTolres addition (a, M). 

3. I owe tl733 to A, B, C, and D. How much do I owe A, if I 
owe B »650, C 9315, and D «176 ? 

Hbh.— To find one addend (what I owe A) when the total («1783) and the 
remainiDg addends ($S50, |375, (ITS) ore given, involves subtraction {b, 30), the 
given total ((1T8S) being the minuend (e, S9), the sum of the given addends {$SSO 
+$375 + (176=11301) being the subtrahend (d, 30). 

3. If the minuend is 15082 bushels, and the remainder 2156 
bushela, what is the subtrahend P 
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Rrm. — The minuend oomepoiidE with total in addition (e, 99) and ia given, 
bence sabtract (Gen. Direction, 99) the given addend, 3156 bu. to find the reqnind 
addend. 

4. The remainder is 2175 miles and the eabtraheDd 1216 milM. 
What ia the minnend F 

Bbm. — Since the minuend or total is required, add (Gen, Hit., 99). 

6. A dealer bought 6850 bushels of wheat, of which be sold 976 
busbela to A, 394 bushels to B, and 1625 bushels to G. How mimy 
bushels remained unsold F 

6. A merchant deposited 13250 in bank, against which he drew 
checks for 1375, <195, C826, and C93. How much had he still on 
deposit ? 

7. The sum of two quantities is 19506 gallons. If one of the 
quantities is 8953 gallons, what is the other ? 

8. A merchant's receipts for the first half of a year were t8276. 
Hia receipts in January were 1825, in February $946, in March $1050, 
in April t935, and in May $1536. What were hia receipta in June ? 

9. A gentlemen bought 5 houses for (28350, paying (3800 for the 
first, (4500 for the second, (5300 for the third, and (6975 for the 
fourth. What did he pay for the fifth house ? 

10. An army went into battle with 75830 men, and came out of 
the battle with 59275 men. How many men were lost ? 

11. Ororer Clereland was bom in the year 1837 and inaugurated 
President of the United States in 1885. How old was he when 
inaugurated ? 

12. A gentleman willed (75835 to hia wife and son. He gave 
(30250 to hia son. How much did he give his wife ? 

13. A man bought a lot for (1925, paid (425 to have it graded, 
(75 to have it enclosed, and then sold it at a loss of (275. How much 
did he receive for the lot ? 

14. I bought a house for (4850, spent (756 in repairs, and then 
sold it for (5320. How much did I lose ? 

IB. A man bad (3500 in bank. He afterward drew out (685, then 
deposited (284, and then drew out (860. How much had he remain- 
ing in bank ? 

15. The salary of a bookkeeper is (1250 per annum ; of which he 
spends (300 per annum for hoard and (375 for other expenses. How 
much per annum does he save P 
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17. Two men engaged in partnership with a joint capital of 
t85917. If one partner invested 133715, what was the investment of 
the other ? 

18. A mechanic's income in 1885 was as follows : wages 1600, rent 
of houses 9325, and Interest on funds in a savings-bank tl2. His 
expenditures were : butcher'a bill tl30, baker's $75, grocer's $264, 
insurance and taxes (58, clothing $130, and other expenses t70. 
How much did he save during that jear ? 

19. The arrivals of fruit at a certain port were as follows : On 
Monday, 1731 boxes of peaches, 750 boxes of apples, 1230 boxes of 
pears, and 5600 watermelons ;' on Tuesday, 375 boxes of apples, 748 
boxes of pears, 1245 boxes of peaches, and 3500 watermelons; on 
Wednesday, 2400 hoses of peaches, 960 boxes of pears, 530 boxes of 
apples, and 1830 watermelons ; on Thursday, 850 boxes of apples, 1890 
boxes of peaches, 875 boxes of pears, and 3208 watermelons ; on 
Friday, 736 boxes of apples, 1050 boxes of pears, 2350 boxes of 
peaches, and 2500 watermelons ; and on Saturday, 2135 boxes of 
peaches, 1340 boxes of pears, 1220 boxes of apples, and 8200 water- 
melons. What was the total arrival of each during the week P 

30. A cyclopedia is divided into three volumes, the first containing 
450 pages, the second 425 pages, and the third 509 pages. How 
many pages does the cyclopedia contain ? 



MULTIPLICATION. 

30. Hultiplioation is a short process of finding the sum, when the 
several addends are equal. 

Rem. 1. — The MaltipUcAnd is the Addend to be repeated'; the Unltipller 
denotes bow many cepetitioDS of the Eiddend are required ; and the Product is 
the result obulned by repeating the multiplicand as many times as there are units 
in the multiplier. 

Reh. 3. — The moltiplicand and mnltiplier are called tactots of the product. 

Rem. 3.— The Si^ of Multiplication is an oblique cross (x). It is read 
ntullipiied hy, or limes; and is placed between numbers to indicate that they 
are to be multiplied. 

31. The Frinoiplet of Multiplioation are : 

1. The muUipHixmd In business practice fa a concrete number. 




J 
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3. The multiplier, though usually a concrete numder, is always regarded 
abstractly <u denoting times. 

8. The product expresses units qfthe same name as the multiplicand. 

4. The totalproduct equals the sum of the products of the several orders 
</ the multiplicand aeparatdy multiplied by each order of the multiplier. 



33. MULTIPLICATIOIT TABLE. 
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Illustrative Example. 
33. Multiply Wa? by 9. 

Explftiwtioii.— To find 9 times |6S7, Bepantel; take times Solution, 

each of the orders of $6S7, oommoDcing with the lowest. Thus, 9 t62? 

times 7 units equal 63 anits, or St«QBuid 8 units (R«m., 14). Write q 

8, uid CMTj 6 tens to 9 times 2 tens, or IB tens, obtaining 34 tens, 

or 3 hundreds and 4 lens. Write 4 tens, and carry 2 hundreds to 6 • 95643 
times 6 hundreds, or &4 hundreds, obtaining 56 hundreds. 
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Examples for Practice. 



Multiply 

1. 38754 bn. by 5. 
3. 9183631 lb. by 8. 

3. 5179138 gal. by 6. 

4. 2153827 yr. by 4. 

B. 590100897 bn. by 7. 
«. 602508007 yd. by 3. 



MuHiply 

7. 850703005 lb. by 9. 

8. 6307100806 ft. by 2. 

9. t3710350378 by 12. 
10. I82635051206 by 8. 
U. (171635803005 by 11. 
13. t63O07O08O34 by 10. 



Illustrative Example. 

34. Multiply (9283 by 64. 

EzpUiutioa.— First multiply |9S88 by the riglit-huid order Solotiod. 

of the multiplier (4 onita) as ahown in 33, obtoiniDg $37182 u & iQQH.!! 

pMtial product. 

Then Bimtlftily multiply 99283 by the second order of the "^ 

multiplier (6 tens), obUiaing 6S698 tens of dollars. As it is 37133 

necessary to add similar orders of both partial products (Prin. 55698 

1, tfS) to obtain the complete product, arrange the second par- • 

tial product (55696 tens) so that its right-hand figure (8 t«ns) V594113 
shall fall under the same order (3 t«na) of the flist partial product. 

Add the partial products, obtaining |09411S as the complete product. 

When one of the feotort ooniUts of only one figure. 

Rule. — I. Place the factor having one figure under the 
right-hand order of the remaining factor. 

II, Comrrtence ivith the lowest order of the upper factor, and 
■multiply it ajid each of its successive higher orders by the lower 
factor, setting down and carrying as in addition. 

When both hotort oonelit of more thin one figure. 

Enle. — I. Under the factor which has thegreater numier of 
figures, write the remaining factor so that units shall faU 
under units, tens under tens, etc. 

II, Applying the preceding Mule, successively m-ultiply the 
upper factor by each order of the lower factor, as if that order 
stood alone. 

III, Place the first figure of each, partial product under that 
order of the lower factor which was used to produce it. 

IV, ,^dd the several partial products to find the complete 
proditct. 

34 
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35. Proof of Xnltiplioation. — JUverse the position of the 
factors, and multiply. If the same product is obtained, the 
result may be presumed to be correct. 



Examples for Practice. 



Multiply 

1. 7234178 lb. by 62. 

a. 6918372 bn. by 75. 

3. 1683425 yd. by 81. 

4. 9287365 yr. by 93. 

6. 617836252 gal. by 527. 

6. 678339183 ft. by 648. 

7. 2651378 yd. by 913. 

8. 4268317 oz. by 765. 



Multiply 

». *875034082 by 8186. 

10. J507083005 by 6091. 

11. $687034806 by 9807. 
la. »a05008324 by 70091. 

13. 1622900508 by 53716. 

14. $415382691 by 900106. 
16. $68250003 by 52018. 
le. $97003628 by 82713. 



17. A gentlemiui bought a sqaare of ground, coQtainmg 82 build- 
ing lota, at $896 per lot. Wbat was the total cost ? 

18. The produce of a field of 236 acres averaged 28 bushels of 
wheat per acre. How many bnshele of wheat did the field produce ? 

19. What is the total weight of 385 bales of cotton which average 
419 poondB per bale ? 

30. A bookkeeper's salary is $85 per month, and his expenses $54 
per month. How much does he save in a year ? 

21. Two men are 500 miles apart, and approach each other, one 
traveling at the rate of 24 miles per day and the other at 35 miles per 
day. How far apart will they be after each has traveled 8 days ? 

23, A has 375 bushels of wheat, B 7 times as much as A, and C 5 
times as much as B, How many bushels have they together ? 

23. How many pounds of flour in 837 barrels, blowing 196 pounds 
to each barrel F 

34. What is the cost of bnilding 238 miles of railroad at $23478 
per mile ? 

29. A man bought 425 acres of land at $56 per acre, sold 125 
acres at $50 per acre, 230 acres at $65 per acre, and the remainder 
at $75 per acre. What was his total gain ? 

35. It a man buy 75 horses at $130 per head, spend $8 per head in 
taking them to market, and then sell them at $150 per head, what 
will be his total gain ? 
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27. In a certain orchard are 25 rows, each containing 42 frait 
trees. How many fruit trees does the orchard contain ? 

28. If I buy a farm of 370 acres for '$20720, expend 1532 in im- 
provements^ and then sell it at $64 per acre^ what will be my total 
gain? 

36. A Continued Product is one which is produced by the multi- 
plication of rmre than two factors. 



Illustrative Example. 
37. What is the cost of 72 organs at $156 each ? 

Explanation. — One of the factors (72) is capable of being 
separated into two other factors (8 x 9). Multiply $156 by one of 
these factors (8), obtaining $1248 as the cost of 8 organs, and 
multiply this result ($1248) by the remaining factor (9), obtaining 
$11282 as the cost of 9 times 8, or 72 organs. 



Examples for Practice. 



In like manner, multiply 

1. 5768 lb. by 63. 

2. 92815 yr. by 32. 

3. 76234 bu. by 49. 

4. 39826 gal. by 96. 
6. 16275 men by 42. 



Solation. 

72=8 X 9 
$156 
8 

$1248 
9 



$11232 



6. $91837526 by 132. 

7. $40827063 by 108. 

8. $57003807 by 84. 

9. $62783251 by 144. 

10. $3278265 by 378 (7 x 6 x 9). 



ILLU8TRATIVE EXAMPLE8. 

38. Multiply $928 by 100. 

Explanation.— Simply place at the right of 928 Solution, 

as many ciphers as are found in 100. $928 X 100 =$92800 



39. Multiply $32500 by 41000. 

Explanation.--$32500=$325 x 100 (38); and 41000=41 x 
1000. Applying 37, first multiply $825 by 41, obtaining 
$18325 ; then multiply this result by 100 x 1000, by annexing 
itoo plus three^ or five ciphers. 

36-39 



Solution. 

$32500 
41000 

325 
1300 

$1332500000 



oiviBioy. 
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Whsn tho mulllpllw It 10, 100, 1000, 10000, efo. 
Rule. — At the right of the multiplicand place as many 
ciphers as are found in the multiplier. 

Whan either or both faotora terminate in olphert. 

Sole. — I. Arrange ihe factors so that the right-hand sig- 
nificant figure of the lower factor shall fall under the right- 
hand significant figure of the upper factor. 

II. Multiply as if there were no ciphers at ihe right of either 
factor, and to the product thus obtained annex as many ciphers 
as are found at the right of both factors. 



EXAMPL 

Multiply 

1. 536 jT. by 100. 

3. 98756 bn. by 10000. 

3. 6297 gal. by 1000. 

A. 625 acres by 600. 

6. 4275 men by 5000. 

6. 3978 ft. by 700. 



FOR Practice. 

Multiply 

7. $395000 by 1800. 

8. $62800 by 95000. 
fl. $5308200 by 700. 

10. $6381000 by 32500. 

11. $910000 by 8000. 

12. $53200 by 710. 



DIVISION. 

40. SiTision is the process of finding one factor (Bern. 2, 30) 
wben the product and the remaining factor are given. 

Rbh. 1. — The ffiven product is called the dividend; the giveD factor, the 
divisor ; uid the required factor, the quotient. 

Rek. 2. — After the integral part of the required factor has been found, what- 
ever is left of the dividend is called the renialader. 

Rek. 8. — Division is indicated by the sign {-«■) o 
Either sign is read divided bjf; and ia 
divisor. 

41. The Principles of SiTinon are : 

1. T!k dividend is a concrete number (Prin. 1 and 8, 31). 

2. The divisor is a concrete nuinber if the given factor is the mvltipll- 
eand (Prin. 1, 81), or an abtiraet nurndfr if the given factor is the multi- 
plier (Prin. 3, 81). 



86 Diviaioy. 

8. The quotient U eoncrete or abttraet according to uihether the required 
facior is the muUiplicand or the miiUiplier. 

4. The remainder is concrete, and expreMea unita qf the same name at 
the dividettd. 

Sonunary. — Tltat term of division is abstract which corre^tonds with 
the given or required multiplier; the remainirtg terms are concrete and 
eiqjrees units of the tame name. 

5. The total quotient equals the sum of the quotients qf the several orders 
of the dividend, separatdy divided bg the divisor. 

43. To divide when tlie divitor !• 12 or leu. 



Illustrative Example. 

Divide «942 by 6. 

ExpUnAtion.— Sinoe the entire diTideud camiot SolntioD. 

convenientlf be divided by the divisor in one operation, 
dpplj Prill. S, 41, uid sepufttely divide each order of 
the dividend, conunencing with the highest. 9 (hun- 
dreds) + 6 = 1 (hondred) and 8 (hundred) over. Write 
thiB pBilial quotient (1) under the order divided, carry 
the remainder (8 hundreds or 80 teas) to the next order of the dividend (4 tens), 
&Dd divide the result (81 tens) by 6, obtaining 5 (tens) as tbe next quotient figure, 
uid 4 (tens) as the next remainder. Carry the last remainder (4 tens or 40 units) 
to the next order of the dividend (3 nnits)* and divide the resntt (ti units) by S, 
obtaining 7 units as the last quotient figure. Hence^ 

Kale. — I, Frojn the left of the dividerid, select the least 
number of orders that will contain the divisor. Find Jiaw many 
times the divisor is contained in these orders and write the 
result as the first quotient figure. 

II. If the division is not exact, conceive the remainder to be 
placed before the next right-hand order of the dividend, find 
how many times the divisor is contained in the number thus 
formed, and write the result as the second quotient figure. 
Proceed in a sijnilar manner until the entire dividend has been 
divided. 

43. Proof of Diviiiou. — Multiply the quotient by the divisor, 
and to the product add the remainder, if any. The result 
should equal the dividend. 
4S— 43 
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Examples for Practice. 



Divide 

1. 2875632 lb. by 3. 

2. 6783936 yr. by 8 yr. 

3. 9273840 gal. by 5 gal. 
A. $397821616 by 4. 

6. 482178 bbl. by 6 bbl. 

6. 31827690 ft. by 9. 

7. 51382192 bu. by 8. 

8. $321802000 gal. by 5. 

9. 518322 trees by 7 trees. 
10. $513981765 by $11. 



Divide 

11. $8500170800 by 10. 

12. 310500300 pens by 12 pens. 

13. 4187309008 lb. by 8 lb. 

14. $14009080071 by 7. 

16. 4193008002 bu. by 6 bu. 

16. 51837204 ft. by 12 ft. 

17. $28100907009 by 9. 

18. $8200600030 by $5. 

19. $413078060514 by 7. 

20. $628173924 by $6. 



44. Short Division is the method of obtaining the successive 
quotient figures by mental processes, as in the 111. Ex., 4!3« It should 
always be preferred when the divisor is not greater than 12. 

45. Long Division is the method of obtaining the successive 
quotient figures by written processes. It is usually employed when 
the divisor exceeds 12. 

46. To divide when the divisor exceeds 12. 



Illustrative Example. 



Divide $39679 by 48. 

Explanation. — 396 (hundreds) divided by 48 equals 
8 (hundreds). Write 8 as the first quotient figure ; 
multiply the divisor (48) by this quotient figure ; place 
the product (384 hundreds) under the orders divided 
(396 hundreds) ; and subtract, obtaining 12 (hundreds) 
as a remainder. 

To this remainder annex the succeeding order of 
the dividend (7 tens), obtaining 127 (tens) as the next 
partial dividend which, divided by the divisor (48), will 
produce 2 (tens) as the second quotient figure. Multiply 
the divisor (48) by the second quotient figure (2 tens); 
write the result (96 tens) under 127 (tens); and subtract, 

obtaining 81 (tens) as a remainder, to the right of which bring down the next 
order of the dividend (9 units). 

Divide the second partial dividend by 48, obtaining 6 as the next quotient 
figure. Multiply and subtract as before, obtaining 81 as a final remainder ; under 



Solution. 
Divisor Dividend Qnotient 

48 ) 39679 ( $826|^ 
384 

127 
96 

319 

288 

31 Bemainder. 
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which write the divisor, and annex the result (fi) ^ ^^ quotient, obtaining 
$83$)^ as the complete qnotient. Hence, 

Rule. — ^I. Find the first qu-otieM figure aa directed in Sule 
for short division, 43. 

II. MidtijAy the divisor by the first quotient figure ; ivrite 
the product under the first partial dividend; subtract; ajid to 
the right of the remainder place the next undivided order of 
the dividend for a second partial dividend. 

III. Divide the secoTid partial dividend by the divisor, and 
write the result as the second quotient figure. Multiply, sub- 
tract, and bring down, as with the first partial dividend; and 
continue in this manner until all the orders of the dividend 
have been divided. 

IV. If any partial dividend is less than the divisor, place a 
cipher in the quotient, and annex the next undivided order of 
the dividend for a new partial dividend. 

NoTB 1.— If any product be greater than the partial dividend, the qnotient 
figure is too large. 

Note 3. — If any remainder be equal to or greater than the divisor, the quotient 
figure is too email. 

Note 3. — A convenient method of finding the quotient figure is to point off 
from the right of any partial dividend as many figares lackiag 1 as there are 
figures in the divisor, and divide the remaining figures of the partial dividend by 
the left-hand figure of the divisor (if the following figure of the divisor is less 
than E) or by the left-hand figure of the dlTisor increased by 1 (if the following 
figure is 6 or more). 



Examples for 
Divide 
I. 537164983 bu. by 47 bu. 
3. 43178374 gal. by 64. 

3. 7198342 yd. by 42 yd. 

4. 917080878 yr. by 34. 

6. 4871639 bbl. by 87 bbl. 

6. 918215763 ft. by 38 ft. 

7. 21748329 lb. by 89 lb. 

B. 14736281 tons by 364 tons. 
9. 483798 men by 243 men. 
.0. 734189261 bu. by 832 bu. 



Practice. 

Divide 

11. 879386453 lb. by 6218 lb. 

13. 1378256 yr. by 7831. 

13. 731924676 yd. by 9324. 

14. 3182798 bu. by 144 bu. 
ID. <31400819 by 14832. 
IB. 804726 miles by 3258. 
n. t37919114144by4328. 

18. H23984567 by M298. 

19. $73829156 by #57382. 

30. J51 773061 71 268 by 63756. 
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21. A farm of 428 acres was sold for $36380. At what price per 
acre was it sold ? 

22. At $175 each, how many horses can be bought for $14700 ? 

23. How many boxes will contain 6292 pieces of muslin, if the 
capacity of each box is 54 pieces ? 

24. The product of two factors is 186750 gallons and one of the 
factors is 498 gallons. What is the other factor ? 

26. An orchard contains 31188 trees planted in 113 equal rows. 
How many trees are in each row ? 

26. A jeweler invested $3151 in watches bought at $137 each. 
How many watches did he buy ? 

27. A farmer harvested 3504 bushels of com from a field con- 
taining 48 acres. What was the average yield per acre ? 

28. A steamer completed a voyage of 7975 miles in 29 days. 
What was its average speed per day ? 

47. In division and multiplication, much unnecessary labor may 
frequently be avoided by understanding the relation to each other of 
the three terms of division, divisor, quotient, dividend, and their 
respective equivalent terms of multiplication, multiplicand, multiplier, 
product, as shown in the following 

General Principles goyeming Division and Hnltiplication. 

1. To multiply the dividend (product) or divide the divisor (multiplicand) 
by any number is equal to multiplying the quotient (multiplier) by the same 
number, 

2. To divide the dividend (product) or multiply the divisor (multiplicand) 
by any nunit>er is equal to dividing the quotient (multiplier) by the same 
number. 

8. To multiply or divide both dividend (product) and divisor (multipli- 
cand) by the same number does not change the value of the quotient (multi- 
plier). 

4. To multiply the divisor (multiplicand) and divide the quotient (multi- 
plier) by the same number^ or vice versa^ does not change the value of the 
dividend (product). 

48* To divide by the fiu^ors of a divisor. 

Illustrative Example. 

Divide $9128 by 126. 
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Solution. 
126=3x7x6. 
3 ) $9128 
7)3042 + 2= 
6)434+4x3= 



2 
12 



$72 + 2x3x7=42 



Quotient, $72^. 



»56 



Explanation. — Since the divisor is equal 
to 8 X 7 X 6, the division of (9128 by 126 may be 
accomplished by dividing successively by these 
factors. 

Dividing $9128 by 3 (or one forty-second of 
the true divisor, 126) produces $3042 (or 42 
times the true quotient, Prin. 1, 47) and a 
remainder of (2. Since this remainder is left 
from the true dividend, it must be a part of the 
true remainder. 

Dividing $9042 (one forty-eeoond of the 
true quotient) by the second factor, 7, produces $484 (which must be one-seventh 
of 42, or 6 times tHe true quotient), and a remainder of $4. Since $4 is left from 
dividing one-third of the true dividend, this remainder must be one-third of the 
true remainder ($4 x 3= $12, second part of true remainder). 

Dividing $484 (one-sixth of the true quotient) by the remaining factor, 6, pro- 
duces $72 (the true quotient) and a remainder of $2. Since $2 is the remainder 
from dividing $484 (one-third of one-seventh of the true dividend) this remainder 
must be one-third of one-seventh of the true remainder ($2 x 8 x 7= $42, third part 
of the true remainder). 

Add the several parts of the true remainder, obtaining $56 as the total true 
remainder. 

Bule. — I. Separate the divisor into convenient factors. 

II. Divide the dividend hy one of these factors; divide the 
resulting quotient by one of the remaining factors; and so con- 
tinue until each factor has been used as a divisor. The final 
quotient iviU be the required quotient. 

III. Multiply each remainder by aU the divisors that pre- 
cede its own divisor ; and add these products to the remainder, 
if any, of the first division, to find the true remainder. 



Examples for Practice. 
Find the quotient and remainder by the preceding rule. 



1. 182766 lb. —63. 

2. 917836 gal. -5-36. 

3. 517918 yd. -5- 72 yd. 

4. 8251983 ft. -r-48 ft. 

6. 5173916 bu. -T- 121 bu. 

6. 3748265 bbl.-j-81. 

7. 5138921 yr. -=-35. 

8. 7917362 in. -^ 56 in. 



9. $928735-^-1125 ($5x6x5). 

10. $713456-5-648 (9 x 9 x 8). 

11. $3271826-^-147 (7x7x3). 

12. $682754-=-$336 ($8x6x7). 

13. $917583-5-224 (8 x 7 x *). 

14. $153927-^168 (3 x 8 x 7). 
16. $517831-^$360 ($8x6x9). 
16. $176193-5-385 (11 x 7 x 6). 
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49. To Divide by 10, 100, 1000, 10000, etc. 

Illustrative Example. 

Diyide 37589 lb. by 100. 

Explanation. — Cut off the two rightrhand figures 



(89) of the diyidend, which is equiyalent to moving the 
remaining figures of the dividend two places to the 
right, thus decreasing the dividend one hundredfold 
(Rem., 14), and producing the required quotient 8751b. 
The figures cut off (89) being the undivided part of 
the true dividend, must be the true remainder. 



Solution. 
1|00 ) 375|89 

375 quo., 89 
374^ lb., Ans. 



Bule. — Cut off from the right of the dividend as many 
figures as there are ciphers in the divisor. The remaining 
figures mill express the quotient, and the figures cut off wiU 
express the remainder. 



Examples for 



Divide 

1. 89734 gal. by 100. 

2. $689756 by $1000. 

3. 487536 bu. by 10 bu. 

4. 192753 yd. by 10000. 



Practice. 

Divide 

6. $68973591 by 100000. 

6. 537869 yr. by 1000 yr. 

7. 8273625 ft. by 100 ft. 

8. 5917826 bbl. by 10000. 



50. When any divisor has ciphers on the right. 



Illustrative Example. 

Divide $51987 by 1900. 

Explanation. The divisor (1900) equals 10b x 10. Solution. 
Applying 4=8, divide by one of these factors (100) as 19|00)$519|87($27 Quo. 

shown in 49, obtaining $510 as one-nineteenth of no 

the true quotient, and $87 dollars as part of the tme 

remainder. 139 

Divide $519 by 19, obtaining the true quotient 133 
($27) and a second remainder of $6, which is one- 
hundredth of the true remainder. Multiply $6 by 



$687 



100, and add $87 to the product, obtaining $687 as the total true remainder. 

Bnle. — I. Cut off the ciphers at the right of the divisor and 
an equal number of figures at the right of the dividend. 

49—60 
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UNITED STATES MONET. 



II. Divide the remaining figures of the dividend by the 
remaining figures of the divisor to find the true quotient. 

III. Prefix the remainder, if any, to the figures cut off from, 
the dividend, to obtain the true remainder. 



Examples for Practice. 



Divide 

I. 9183466 lb. by 700. 
a. 1628376 bbl. by 6000. 

3. 6827913 gal. by 900. 

4. 268349 yd. by 8900. 

6. 2738291 bu. by 123000. 



Divide 

«. $4137861 by 167000. 

7. $172836918 by $26300. 

8. $68739261 by $31200. 

9. $68263719 by $41000. 
10. $26713826 by $927000. 



UNITED STATES MONEY. 

51. In United States Money, 10 cents equal one dime; and 10 

dimes or 100 cents equal one dollar. 

Rem. 1. — ^The Sign of U. S. money is $. 

Rem. 2. — ^A period or point (.) is used to distingoish the several denominations 
of U. S. money; all the orders on the left of the point expressing dollars; the 
first order at the right of the point, tens o/ cento or* dimes; and the second order 
at the right of the point, units of cents (less than ten cents). 

Rem. 8.—U. S. money is usually expressed in two denominations, doUars and 
cents. If the cents are less than 10, a cipher is written before the cents and after 
the point, to denote the absence of tens of cents or dimes. 



Write 

1. 32 dollars and 16 cents. 

2. 146 dollars and 96 cents. 

3. 708 dollars and 60 cents. 

4. 66 dollars and 8 cents. 
6. 346 dollars and 6 cents. 
6. 1276 dollars and 9 cents. 



Write 

7. 6362 dollars and 86 cents. 

8. 7900 dollars and 6 cents. 

9. 472 dollars and 34 cents. 

10. 2076 dollars and 4 cents. 

11. 8123 dollars and 76 cents. 

12. 6274 dollars and 3 cents. 



Read 

13. $ .04. 

14. $ .36. 
16. $ .07. 
16. $ .03. 



17. $726.46. 

18. $1260.09. 

19. $7283.76. 

20. $1276.60. 



Read 

21. $626.06. 

22. $4286.36. 

23. $9276.18. 

24. $7263.04. 



26. $673.08. 

26. $129.66. 

27. $326.06. 

28. $4283.12. 
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52. Since there are 100 cents in 1 dollar, dollars may be changed 
to cents by annexing two ciphers (38); and cents may be changed to 
dollars by catting off two figures from the right (49). 



Change to cents. 

1. $287. 

2. $2965. 

3. $4537. 

4. $9269. 



6. $6230. 

6. $4175. 

7. $918.50 

8. $625.45 



Change to dollars. 
9. 27158 cents. 

10. 295 cents. 

11. 5873 cents. 

12. 7500 cents. 



13. 9000 cents. 

14. 8275 cents. 
16. 412580 cents. 
16. 6275 cents. 



53. Addition of United States money. 



Illustrative Example. 

Add $536, $275.08, $625.45, $572, and $6298.86. 

Explanation. — Only similar units can be added (Prin. 1, 
99). Therefore, arrange the several addends so that cents 
shidl fall under cents, dimes under dimes, units of dollars 
under units of dollars, tens of dollars under tens of dollars, etc. 

Add as in ordinary addition. The sum of the dimes' orders 
being 18 dimes (Prin. 2 and 8, 93) or 1 dollar and 8 dimes, 
place a point to the left of the 8 dimes to denote the denomi- 
nation of its units (Rem. 2, 51). 



Solution. 

$536. 

275.08 

625.45 
572. 

6298.86 

$8307.39 



Bole. — ^I. Arrange the addends so that their respective points 
shall fall in a vertical column. 

II. Add and carry as in ordinary addition, 

in. Place a point in the sum directly under those of the 
addends. 

Examples for Practice 

1. Add $430.50, $8215.09, $725, $62.75, $250.45, and $91.08. 

2. Add $2580.70, $269.04, $290, $2140.38, and $13248.60. 

3. Add $712.41, $25.38, $5, $19.60, $275.45, and $1239.50. 

4. Add $915.80, $520.75, $68.30, $25.95, $1.25, and $536.78. 

6. What is the sum of 9 dollars and 5 cents, 25 dollars and 40 
cents, 7 dollars and 38 cents, 25 cents, 9 cents, and 2 dollars and 75 
cents ? 

6. I bought of a grocer as follows : sugar, 75 cents ; coffee, 30 
cents ; flour, $6.75 ; molasses, 60 cents ; soap, 6 cents ; and matches, 
2 cents. What was the amount of my bill ? 

3 ^^-^^ 



S4 TTlflTBD STATE a KONBT. 

ff4, SnbtrMtion of United StatM money. 

Illustrative Example. 

Subtract 19 doUsTB and 8 cents from 45 dollars. 

ExpUnation.— OqIj similar unib can be snbtnoted {Pria. 1, 
M). Hence, Kirange the terms so that the point in the sabtra- Solatioo. 
hend shall fall under the point of the minuend, causing similar 
orders to fall iu the same column. Since the minuend contains 
no cents, either write, or imagine to be written, a cipher in each 
of the missing orders of the minuend. Subtract, borrow, and 
carry aa in ordinary subtraction. 

Bnla. — I. Arrange the aubtrahend ao that it^ point shaU faU 
under the point of the minuend. 

II. Subtract, borrow, and carry as in ordinary subtraction. 

in. Place a point in the remainder directly under those of 
the minuend and subtrahend. 

Examples for Practice. 



»45. 

19.08 
t25.92 



Subtraot 

1. $275.15 from (426.90. 

2. »2183.50 from «5875.85. 

3. (3426 from (8350.60. 

4. (2951.85 from (3126. 
6. (627.35 from (4285. 
6. (2178 from (3240.95. 



Subtraot 

7. (29136.38 from (29375.06. 

e. (518.30 from (726. 

9. (25 and 9 cents from (31. 

10. 6 cents from (2 and 5 cents. 

11. 3 cents from 5 dimes. 

12. (37 from (225 and 8 cents. 



55. HnltipUeation of United States money. 

iLLUtTRATIVe EXAMPLE. 

Multiply 735 dollars and 5 cents by 53. 

Explanation. — Place the niultiplier under the multiplicand 
and proceed as in ordinary multiplication. Since the multipli- 
cand ezpreBBes T3G05 cents, 58 times the multiplicand or 889&76S 
mnst also express cents (Prin. 8, 31). Hence, cut off two Sgnres 
from the right of the product to make it express dollars (02). 



Solution. 
♦735.05 



2205 15 
36752 6 
(38957.65 



Sale. — I. Arrange the factors and multiply as in ordinary 
multiplication. 

II. // the multiplicand contains cents, point off two figures, 
for cents, from the right of Wie product. 
34— S5 
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MutUply 

1. «2349 by 75. 

a. 18729.15 by 28. 

3. 1629.70 by 146. 

4. W128.38 by 387. 

5. (628.62 by 43. 

6. »4275.50 by 671. 



Examples for Piiactice. 

Multiply 



7. »325 and 5 centa by 27. 

8. tSlSO and 9 cents by 326. 

9. $576 and 24 centa by 92. 

10. (6125 and 7 cents by 168. 

11. 9 cents by 3251. 
13. 15 centa by 467 



56. Diviaion of TT. 8. money by an abrtraet dlrieoi. 



Illustrative Examples. 



1. Divide (101.84 by 76. 

Expluution.— Divide (101.84 by T6 u in ordi- 
nary dirisioD. 

Since the diTidend ezprMses 101&4 events, ona 
nrenty-eizth of the diridead or the quotient (184) 
most Bjao express cents (Summary, 41). Hence, point 
off tno figures from the right of the qnotient to make 
it express doUars. 

3. Divide (105 by 84. 

Explanation. — If, as in the prcMnt example, the 
dividend ((105) is an exact number of dollars ; and it 
is found that the division of the dividend as it stands 
will produce a remainder, add tno ciphers to the 
dividend (changing it to cents) and continue the divi- 
sioD until Uieae two ciphers have been brought down. 
Then point oS two figures in the qnotient, as ex- 
plained in the preceding example. 



Solution. 
76) (101.84 ((1.34 



304 
304 



Solution. 
84 ) (105.00 ( (1.25 



. 420 
420 



Bole. — Divide as in, ordinary division. If the dividend cottn 
tains cents, point off two figures, for cents, from the right of the 
quotient. 

Note 1. — If the dividend does not contain cents, and is not exactly divisible 
by the divisor, annex two ciphers to the dividend to make it express cents, and 
continue the division until these ciphera have been brought down. 

NOTB 3. — It is not customary to carry the qnotient beyond the cents* order. If 
the final remainder is lees than half the divisor, omit it ; if more, add 1 to the 
cents' order of the quotient. 
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Divide 

1. $592.50 by 6. 

2. $712.92 by 12. 

3. $22480.57 by 47, 

4. $477.09 by 93. 
6. $642.20 by 845. 



Examples for Practice. 

Divide 

6. $178169.60 by 328. 

7. $105320 by 32. 

8. $292023 by 426. 

9. $167889 by 764. 
10. $5691.75 by 7589. 



57. Diviiion of IT. S. money by IT. 8. money. 



Illustrative Example. 



Solution. 



Divide $497 by $3.50. 

Explanation.— Since the divisor expresses cents ♦3.50) $497. 00 ( 142 



(850 cents) annex two ciphers to the dividend that it 
may also express cents (Snmmaryy 41). Divide as 
in ordinary division, finding that 850 cents are con- 
tained in ^700 cents, 142 times. 



350 

1470 
1400 

700 
700 



Bnle. — If eith'Cr the divisor or dividend expresses cents, 
make both express cents. Diidde as in ordinary division. 



Examples for Practice. 



Divide 

1. $2358.23 by $4.13. 

a. $1635.90 by $.05. 

3. $72275 by $1.75. 

4. $52808 by $5.74. 

6. $39570.50 by $682.25. 



Divide 

6. $108 by 25 cents. 

7. $406602 by 9 cents 

8. $9875 by 5 cents. 

9. $111 by $1.48. 

10. $18991.15 by $283.45. 



RELATION OF INTEGERS. 

68. All arithmetical operations involve either an increase or de- 
crease of some given number. The law of increase and decrease of 
integral numbers is simple in character and uniform in application. 
A given integer is increased by considering it an addend and augment- 
67-68 



BSLATION OF IITTBQSBB. 37 

ing it by one or more other addends ; and is decreased by considering 
it the sum of two or more addends and taking away one or more of 
thoee addends. The former process is called addition and the latter 
sabtraction. A fnll comparison of these operations is shown in 39. 
Multiphcation, however, is a more convenient process when the in- 
crease is by equal addends (30); and division when the decrease is by 
equal addends. Hence, 

To find the TOTAL qfi \ ^unequal, requires addition; 

tvo or more addenda, ) ■ ( if equal, requires muUipliecUion. 

To /find ONE qf ttm i ( if unequal, requires suitraetion; 
or more addends, f ( if equal, requires division. 

59. It is thas Been that addition and subtraction produce opposite 
reanltfi involving unequal addends ; that division and multiplication 
produce opposite results involving equal addends ; that multiplication 
and addition produce similar results, and the employment of each is 
dependent respectively upon the equality or inequality of the consid- 
ered addends; so with division and subtraction. The processes of 
addition and subtraction on the one hand, and of multiplication and 
division on the other, are illustrated, comparatively, by the following 
simple problems : 

60. Addition and Subtraction compared. 

1. A has $75 and B 150. How much have both ? 

3. A and B have 1125. If A has t75, how much has B F 

Solntion. 

= i7S=niwqiu) iddeiid I Compeaanti of 

^ 50=DTi«qii*] Mddend j raqolAd mm. 

], irglmi=tllS=toulotnDeqiuJ *dd«id(=nuii, Itnqalnd. 

Deduction, — The totkl of two or more nnequol oddeodB ia the fum if rtquirtd, 
or the mintiend if given ; And the oomponente of a required sum or given minuend 
•re the addends ol which it is composed. Hence, add the components to Snd a 
reqoired som ; and subtiact one component from a given sum to find the remain- 
ing component. 

61. KnltipUoation and DiviiioB oompand. 

1. Find the total weight of 35 bu. of wheat, allowing 60 lb. to 
thebn. 

a. If 35 ba. of wheat weigh 2100 lb., what is the weight of 1 bn. ? 
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3. How many bushels in SlOO lb. of vheat, allowing 60 lb, to 
the bn. ? 

SoIntioB. 

raaiinif iiT-JcoiientB dM>ar= (nitk-mlslitat I eqiuliddeiid=miiltlpUc>Dd I Fuunatn^nlMi 
ngiDdal. j »li«i»ctqnoll»ilt= IB =niiiDliaf of aqml »itdead»=iiiiilttplkr fvn'Ht. 
Slvldeul, 1/ glTso=lloalb.=tottl of equal >dd«Dd« =[in>daet. If nqalrad. 

Deduction. — The total of two or more equal addends ia the prttdttet if n- 
quired, or the dividend if ffivm. One faeior of a required product or given 
diTidend is the weight, meunre, votue, etc., of one igwil addend; and the other 
faeior is the numier of such equal addends. Hence, if a product is required, 
multiply its two given factors ; and if a product is given, divide it bj its given 
factor, and the quotient will be its remaining factor. 

62. Bommary. — To determine which of the fundamental mlee 
should be employed in the solution of a given example, aBcertain 
whether its considered addends are equal or unequal. 

I. ^ lAe ooTutidered addendt are unequal, (a) employ ADDITIOK if tfie total 
loeigfU, measure, value, etc., ta RigumiD ; or (b) SDbtbactiom ^ Oie total 
weight, meamire, txUue, etc., it givbh. 

II. If the considered addends are equal, (c) employ HUltipucaton i/Ott 
total weight, measure, tiaZu«, etc., is required ; or (d> DiviBtON if the total 
weight, measure, value, etc., is given. 

NOTB. 1. — An example may involve two or mora given or required totals of 
equal addends, in which case there wilt be as many separate divisions as there ore 
given totals, and as many separate multiplications as there ore required totals. 

63. Review Examples. 

1. A man bought 450 acres of land at 917.S5 per acre, expended 
$1735 in improvements, and then eold it at $25 per acre. What was 
his gainp 

3. What is the cost of 13 car loads of wheat, each car containing 
735 bushels, at tl.08 per bushel ? 

i. How much must be paid for 18200 pounds of com bought at 75 
cents per bushel, allowing 56 pounds to the bushel ? 

«. A lamber dealer sold 35286 feet of lumber on Monday, 47239 
feet on Tuesday, 19275 feet on Wednesday, 50260 feet on Thursday, 
9525 feet on Friday, and 109275 feet on Saturday. What were his 
total sales for that week ? 

5. I deposited in bank at various times the following Bums: 
$826.40, $325.75, $90.50, $1350.46, and $75.15. After making the 
63-63 
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last deposit^ I found there was a balance to my credit of $1960.85. 
How much had I withdrawn ? 

6. A merchant had $91.20 remaining after buying 2180 bushels of 
rye at 75 cents per bushel and 5237 bushels of wheat at $1.05 per 
bushel. How many bushels could he have purchased if he had bought 
no rye and invested aU his money in wheat ? 

7. A man first owed $5384.25^ but after making four payments 
thereon^ he owed only $930.50. If his first payment was $750^ his 
second $1275.30^ and his third $960.75^ what was hiis fourth payment ? 

8. A dealer bought cattle for $16694.50 and sold them for 
$19047.30, gaining $6.80 per head. How many cattle did he buy ? 

9. A farmer sold 125 acres of land at $45 per acre, received $3150 
in cash, and took a note for the remainder. What was the face of 
the note ? 

10. I owe A $525.75, B $240.30, C $875.50, and D $340. If I pay 
A $175.28, B $100, C $420, and D $150.75, what will be my total 
remaining indebtedness ? 

11. I bought 15 yards of muslin at 7 cents per yard, 18 yards of 
alpaca at 45 cents per yard, 9 yards of sheeting at 30 cents per yard, 
8 yards of cloth at $1.75 per yard, and in payment gave the clerk 3 
ten-dollar notes. How much change should he return ? 

12. If a man buys 230 acres of land for $6210, sells 50 acres at $29 
per acre, 76 acres at $28.50 per acre, and 41 acres at $31.25 per acre, 
at what price per acre must he sell the remainder to make a total 
profit of $1349 ? 

13. A farmer sold to a merchant 15 pounds of butter at 28 cents 
per pound, 25 dozen eggs at 14 cents per dozen, 5 dozen chickens at 
$2.20 per dozen, and in payment received 4 gallons of molasses at 55 
cents ^r gallon, 9 pounds of coffee at 18 cents per pound, 1 bbl. of 
flour worth $6.40, and the remainder in sugar at 8 cents per pound. 
How many pounds of sugar did the farmer receive ? 

14. A man bought 89 acres of land for $3337.50, sold 32 acres at 
$40 per acre and the remainder at $45 per acre. What was his gain ? 

16. If $350 be paid for 56 barrels of flour, how many barrels can 
be bought for $256.25, at the same price per barrel ? 

16. I bought a farm for $6737.50 and sold it for $7218.75, gaining 
$2.75^r acre. How many acres did the farm contain ? 

17. A dealer having 750 bushels of com bought 830 bushels addi- 
tional, then sold 235 bushels, then bought 340 bushels, then sold 465 

63 
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bushels, then bought 190 bushels, and then sold enough to reduce his 
stock of com to 620 bushels. What was the amount of his last sale at 
68 cents per bushel ? 

18. A farmer has 1180.50 in cash, and by selling his crop of apples 
at 75 cents per bushel, 3 calves at 18 each, 7 lambs at $4.25 each, and 
borrowing 172 from his neighbor, he is able to pay off a mortgage 
upon his farm amounting to 1550. How many bushels of apples did 
he sell? 

19. A merchant's sales were as follows : Monday, 1315.30 ; Tues- 
day, $405.75; Wednesday, $298.45; Thursday, $325.62; Friday, 
$318.25 ; and Saturday, $480.55. What were his average sales per 
day? 

Rem. — Averages are found by diWding the sum of two or more unequal 
addends by the number of addends, thus changing them to equal addends. 

20. A, B, and G joined in buying a farm containing 420 acres for 
$7665. How much ought each to pay if A took 75 acres, B 130 acres, 
and C the remainder, the land being of uniform value ? 

21. A grocer mixed 350 pounds of Bio coffee costing 12 cents per 
pound with 175 pounds of Laguayra coffee costing 16 cents per 
pound. At what price per pound must he sell the mixture to gain 
$8.75? 

22. It required 9 men to dig A's cellar in 5 days, and 30 men to dig 
B's cellar in 6 days. How many times the size of A's cellar is B's ? 

23. A man bought 12 pounds of sugar at 7 cents per pound, 3 
pounds of coffee at 22 cents per pound, 12 pounds of buckwheat at 4 
cents per pound, and 3 gallons of syrup at 65 cents per gallon, tender- 
ing a ten-dollar bill in payment. How much change should he receive ? 

24. If 30 men can complete a contract in 48 days, in how many 
days can 40 men complete it ? 

26. If 12 men can build a boat in 17 days, how long will it take to 
build it if 8 men leave at the close of the sixth day ? 

26. A man bought 3500 bushels of wheat and 2763 bushel of rye 
for $5778.55. If the cost of the wheat was 98 cents per bushel, what 
was paid per bushel for the rye ? 

27. A man has $2016.62, bought 370 bushels of wheat at $1.12 per 
bushel, 980 bushels of com at 74 cents per bushel, 536 bushels of rye 
at 82 cents per bushel, and invested the remainder of his money in 
flour at $6.25 per barrel. How many barrels of flour did he buy ? 
63 
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28. An army consisted of 3 divisions, each division of 5 brigades, 
each brigade of 6 regiments, each regiment of 10 companies, and each 
company of 85 men. How many men did the army contain ? 

29. In 1880, the population of the city of New York was 1206577, 
and of Philadelphia 847170. How much does New York lack of 
having double the population of Philadelphia ? 

30. A and B start from the same point and travel in the same 
direction, one at the average speed of 28 miles per day, and the other 
at the average speed of 4 miles per hour, traveling 9 hours per day. 
How far apart will they be at the close of the ninth day ? 

31. If A and B start from the same point and travel in opposite 
directions, A at the rate of 3 miles per hour and 8 hours per day, and 
B at the rate of 4 miles per hour and 9 hours per day, how far apart 
will they be at the end of the sixth day ? 

32. I bought 24 yards of goods for $8.40, and a friend bought the 
remainder of the piece at the same price per yard, paying 16.30. 
How many yards did the piece contain ? 

33. The temperature of a certain city averaged 80^ Fahrenheit for 
the month of June, 90** for July, and 91° for August. What was the 
average temperature for the three months ? 

34. A contractor expected to complete a contract in 38 days by 
employing 75 men ; but after working 28 days, 25 of these men were 
discharged. In how many days can the remainder of the men com- 
plete the contract ? 

36. If there are 32 quarts in a bushel, how much will be received 
for 3 bushels of chestnuts by retailing them at 8 cents per quart ? 



FACTORING. 

64* The Factors of a number are such integers as will produce 
it, if multiplied together. 

Thus, 6 and 7 are factors of 42 ; 8, 2, and 5 are factors of 80. 

65. A Prime Number is a number which has no integral factors 
except ititolf and 1. 

66. A Composite Number is a number which has oilier integral 

factors than itself and 1. 

Thus, 15 is a composite number because 8 x 5=15, but 19 is a prime numbe* 
because its only factors are 1 x 19. 
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DIVISIBILITY OF NUMBERS. 

67. An Exact DiTifor of a number is one which will divide it and 
leave no remainder. 

68. One number is said to be divisible by another when it contains 
that other an escact number of times. Any number is divisible by 
itself and 1 ; and it will be divisible— 

1. By 2, if it is an even number. 

a. By 3^ if the sum of all its figures is divisible by 3. 

Thus, 285 is divisible by 8 because 2+8+5, or 15 b so divisible. 

3. By 4, if its two right-hand figures are either ciphers or express 

a number which is divisible by 4. 

Thus, 4 is an exact divisor of 900 because its two right-hand figures are 
ciphers ; and of 1756 because the number expressed by its two right-hand figures 
(56) is divisible by 4. 

4. By 5, if its right-hand figure is either 5 or 0. 

6. By 6^ if it is an even number and the sum of its figures is 

divisible by 3. 

Thus, 6 is an exact divisor of 848, because the latter is an even number, and 
the sum of its orders (8+4+8=15) is divisible by 8. 

6. By 8, if its three right-hand figures are either ciphers or express^ 

a number which is divisible by 8. 

Thus, 8 is an exact divisor of 5000 because its three right-hand figures are 
ciphers ; and of 62176 because the number expressed by its three right-hand 
figures (176) is divisible by 8. 

7. By 9, if the sum of its figures is divisible by 9. 

Thus, 56178 is divisible by 9 because 5+6+ 1 +7+8, or 27 is so divisible. 

8. By 10^ if its right-hand figure is a cipher. 

PRIME FACTORS. 

69. A Prime Factor of a number is any prime number taken as 
a factor. 

Rem. 1. — 3 x 5 are prime factors of 15, since each of these factors is a prime 
number. 4 x 8 are composite factors of 82, since each of these factors is a com- 
posite number. 

Rem. 2.— All the prime or composite factors of a number are exact divisors of 
that number. Therefore, any prime number that is an exact divisor of a given 
number must also be a prime factor of that number. 

67—69 
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70. To find the prime fiicton of a compoflite number. 



Illustrative Example. 

What are the prime factors of 924 bushels ? 

ExpUmation. — Since 024 is an even number, divide it by 2, 
a prime number (1, 68), obtaining 402. Since 462 is another 
even number, divide it by 2, obtaining 231. Since the sum of 
the figures of 281 (2+8+l=0)is divisible by 8, a prime number, 
take 3 as the next divisor (2, 68), obtaining 77. Divide 77 
by 7, a prime number, obtaining 11, another prime number. 
Hence, the several prime divisors (2, 2, 8, 7) and the prime 
quotient (11 bu.) are the prime factors of 924 bu. 



Solution. 
2 )924 bu. 
2)462 



<€ 



3 )231 

7)77 



<< 



t< 



11 bu. 



Bnle. — Divide the given number by its least prime factor ; 
gimUarly divide the resulting quotient ; and so continue until 
a prim^ quotient is obtained. The several divisors and the 
last quotient are the prims factors. 

Vroot — The continue product of all the prime fa4)tors 
should equal the given number . 



Examples for Practice. 



Find the prime factort of 



1. 401b. 

2. 45 gal. 

3. 126 ft. 

4. 132 yd. 
6. 210 bbl. 



6. 274 days. 

7. 392 yr. 

8. 525 men. 
Y. 6435 tons. 

10. 10472 bbl. 



Find the prime factors of 



U. 18216 yr. 

12. 13356 bu. 

13. 86832 oz. 

14. 46494 yr. 
16. 29184 hr. 



16. 30240 yd. 

17. 1108900. 

18. 56250 ft. 

19. t366025. 

20. 14266108. 



COMMON DIVISORS. 



71» A Common Diviior of two or more numbers is any number 
that will exactly divide each of them. 

7!3« The Ghreatest Common Divisor of two or more numbers is the 
greatest number that will exactly divide each of them. 

Rem. — ^Wben numbers have no common divisor except 1, they are said to be 
prim$ to each other. 
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73* PrincipleB. — l. One number is an exaU divisor cf wily sucK other 
numbers as contain all its prime factors, 

2. A common divisor cf two or more numbers contains only such prime 
factors as are common to those numbers, 

8. TTie greatest common divisor cf tux> or more numbers contains aU the 
prime factors whkh are common to those numbers, hut no others. 

4. T?ie greatest common divisor cf two numbers is a divisor cf their sum, 
qf their difference, and cf the sum or difference cf one number and any 
number qf times the other, 

74. To find the greatest common diyisor of two or more numberB 
by fEkotoring. 

Illustrative Example. 

Find the greatest common divisor of 142, 160, and 184. 

Explanation. — Since $8 will exactly divide 
each of the given numbers, it is one factor of their 
greatest common divisor (Prin. 3, 73). Since 2 
will exactly divide each of the resulting quotients, 
it is a second factor of the greatest common divi- 
sor. Since no number will exactly divide all the 
quotients in the lower line, they contain no other 
common factor, and therefore the product of the 
common factors already found ($8 x 2= $6) must be the greatest common divisor. 

Bnle. — I. Arrange the numbers in a line and divide by any 
prime number that wiU exa^My divide all of them. 

II. Simfilarly divide the resulting quotients; and so con- 
tinue until no number unU exactly divide aU of the last set of 
quotients. 

III. The product of the several divisors will be the greatest 
4X>mmwn divisor. 



Solution. 
t3 ) $42— $60-484 

2y"l4— 20— 28 

7— 10— 14 
13x2=16, O. a D. 



Examples for 

Find the greatest oommon divisor of 

1. 18 bu., 36 bu., 72 bu., 90 bu. 

a. 16 yr., 24 yr., 48 yr., 80 yr. 

3. 24 yd., 36 yd., 48 yd., 72 yd. 

4. 30 ft., 42 ft., 54 ft., 78 ft. 
6. 24 lb., 36 lb., 60 lb., 132 lb. 

6. 28 oz., 42 oz., 84 oz., 112 oz. 

7. 112, 118, 124, $36, $54. 

78-74 



Practice. 

8. 63 bbl., 105 bbl., 147 bbl. 

9. 36 ft., 84 ft., 108 ft., 144 ft. 

10. 105 bu., 160 bu., 400 bu. 

11. $17, $51, $68, $102. 

12. $27, $81, $135, $162. 

13. 180 yd., 216 yd., 276 yd. 
u: 140 oz., 315 oz., 385 oz. 
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75. To find the greatest common dlTiior of two nnmben which 
cannot be conveniently fskctoreiL 

Illustrative Example. 
Find the greatest common diTisor of 1779 and 11653. 

Solntion. 



Explanation.— The G. C. D. of $779 and 
$1668 most divide the difference* between 
$1663 and two times $779 (Prin. 4» 78), and 
that difference is $95. 

The G. C. D. of $96 and $779 mnst divide 
the difference between $779 and eight times 
$96, and that.difference is $19. 

The G. C. D. of $19 and $95 must be 
$19, for $19 wi]} divide itself and is con- 
tained exactly 6 times in $95. Hence, $19 is 
the G. C. D. of $779 and $1668. 



$779 ) $1653 ( 2 
1558 



•95 ) $779 ( 8 
760 

119 ) $95 ( 5 
96 

$19=0. CD. 



Bnle. — I. Ditdde the greater number by the less. If there 
is no remaindsr, the less number ivUZ be the greatest com^mon 
divisor. 

II. If there shoidd be a remainder, divide the preceding 
divisor by this remainder; and continue to divide the laM 
divisor by the last remainder until there is no remainder. The 
last divisor wiU be the greatest com,mon divisor. 

Note 1. — To find the greatest common divisor of more than two numbers: First 
find the greatest common divisor of any two of the numbers ; liien the greatest 
common divisor of this result and one of the remaining numbers ; and so continue 
until all the numbers have been used. The last common divisor will be the greatest 
common divisor of all the numbers. 

Note 2. — If, at any time, 1 should be obtained as a remainder, the numbers 
considered have no common divisor. 



Examples for Practice. 
Find the greatest common divisor of 
1. 172 yr. and 258 yr. 



a. $235 and $495. 

3. 387 lb and 473 lb. 

4. 462 yd. and 714 yd. 

6. 1377 bu. and 1581 bu. 
6. 1083 bbl. and 1387 bbl. 



7. 13661 ft. and 32355 ft. 

8. 16499 doz. and 25927 doz. 

9. 1980 tons and 3120 tons. 
10. 1179 gal. and 1703 gal. 
U. $323, $513, and $589. 
12. $1938, 12074, and $5151. 

15 
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COMMON MULTIPLES. 

76. A Multiple of a number is any number that is exactly divisi- 
ble by it. 

77* A Common Multiple of two or more numbers is any number 
that is exactly divisible by each of them. 

78. The Least Common Multiple of two or more numbers is the 
least number that is exactly divisible by each of them. 

79* Principles. — l. A muUiple qf a number must contain aU the prime 
factors qf that number. 

2. A common multiple qf tu?o or more numbers must contain aU the 
prime factors qf each qf those numbers, ^ 

8. The least common multiple qf two or more numbers is the least number 
that contains aU t?ie prime factors of each qf those numbers. 

Rkm. — ^Two or more numbers have an unlimited number of common multiples ; 
but they can have only one least common multiple. 

80. To find the least common multiple of two or more numbers. 

Illustrative Example. 

Find the least common multiple of 118, 130^ and 136. 

Explanation. — Each of the given numbers Solution. 

contains the prime factor $2 ; hence, their least $2 ) tl8 $30 $36 

common multiple must contain the factor $2 at -r " 

least onee. 3 ) 9 - 15 ~ 18 

Since 8 is a prime factor of the unfactored 3)3 — 5 — 6 

parts of $18 (9), of $80 (15), and of $86 (18), ^ _ r^ T 

their least common multiple must also contain 

the factor 8 at least once. $2x3x3x5x 2=:$180. 

Since 8 is a prime factor of the yet un- 
factored parts of $18 (3) and of $86 (6), their least common multiple must contain 
the factor 8 at least one more time, or twice. 

In addition to the factors already obtained ($2 x 8 x 8), the required least com- 
mon multiple must contain the factor 5 (the unfactored part of $80), else it will 
not be divisible by $80 ; and it must also contain the factor 2 (the unfactored part 
of $2ff)f else it will not be divisible by $86. Hence, the least common multiple of 
$18, $80, and $86 must be $2x8x8x5x2, or $180. 

Bule. — I. Omit such of the smaller nurribers as may be exa^ 
divisors of the larger nurribers. 
76-80 
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II. WYUe the remaining numbers in a horizontal line, and 
divide by any prim^ number that uuUl exactly divide two or 
more of them, placing the quotients and the undivided num- 
bers in a line beneath, 

III. Divide the quotients and undivided numbers by any 
prime numher that uuUl exactly divide two or more of them ; 
and so continue until cM the numibers in the lower line are 
prim^ to ea^h other. 

IV. The product of the divisors and the numbers in the 
lower line will be the least cornmon multipLe, 

Note, — ^When no two of the given numbers have a common prime factor, the 
^froduet of aU tJie given numbers will be their least common multiple. 

Examples for Practice. 



Find the least oommon multiple of 

1. 24 bu., 36 bu., and 42 bu. 
a. 6 yd., 12 yd., and 15 yd. 

3. 12 gal., 27 gal., and 30 gal. 

4. 18 lb., 24 lb., and 42 lb. 
6. 15 hr., 35 hr., and 45 hr. 

6. 8 doz., 15 doz., and 24 doz. 

7. 27 yr., 36 yr., and 42 yr. 

8. 17 ft., 34 ft., and 68 ft. 

9. 96 oz., 168 oz., and 264 oz. 
10. $315, $525, and $735. 



11. 13 ft., 15 ft., 18 ft., 21 ft. 

12. 13 lb., 54 lb., 78 lb., 84 lb. 

13. $35, $56, $60, $75. 

14. $27, $36, $54, $63, $72. 
16. $18, $21, $24, $30, $42. 

16. $5, $15, $25, $40, $45, $50. 

17. 3 miles, 5 miles, and 7 miles. 

18. 7 gal., 11 gal., and 13 gal. 

19. $24, $28, $32, $36, $38, $45. 

20. $5, $6, $7, $8, $9, $10, $12. 



21. What is the shortest distance that may be exactly measured by 
each of three poles, whose lengths are respectively 3, 6, and 8 feet ? 



CANCELLATION. 

81* Cancellation is the omission of the same factor from both 
divisor and dividend to shorten the labor of division. 



82. Principles. — 1. To cancel any factor cf a number is equivalent to 
dividing the number by the canceled factor. 

2. To cancel the same factor^ or equal faetcrs^ from both divisor and 
dividend does not affect the quotient {Prin. 8, 47). 
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83. To find a quotient by canceUation. 

Illustrative Example. 

A farmer traded 160 pounds of butter, worth 21 cents per pound, 
for 2 barrels of sugar averaging 240 pounds per barrel. How much 
per pound did the farmer pay for the sugar ? 



Explanation.— 1*21 x 160= the total value of the Solntion. 

butter ; and since the butter was exchanged for sugar, %.^^ ^^ 
the total value of the butter is also the total cost of $.^i x 100 

the sugar. Therefore, divide the cost ($.21x>60) of —-- = t.07. 

all the pounds of sugar by the number of pounds *^0 ^ * 
(240 lb. X 2), obtaining 7 cents as the required price of ^ 
one pound. 

The solution may be simplified by canceling all factors which are common to 
both divisor (240 x 2) and dividend ($.21 x 160), and placing over the canceled 
numbers their uncanceled factors, if any. Thus, cancel the common factor 2 from 

the divisor if) and the dindend {)nS) ; then the common factor 80 from the divisor 
(240) and the dividend ^0); then the common factor 8 from the divisor (3) and the 

dividend (^, leaving only the uncanceled factor $.07 in the dividend, which is 
the required quotient. 

Bule. — I. Place the factors of the dividend above a horizontal 
line and tlie factors of the divisor below it. 

II. Cancel all factors which are common to both divisor and 
dividend ; and divide the product of the uncanceled factors of 
the dividend by the product of the uncanceled factors of the 
divisor. 

Note. — If, in canceling, the quotient 1 is obtained, it should be expressed in 
the dividend (above the horizontal line), but not necessarily in the divisor (below 
the line). 

Examples for Practicc. 

1. Divide $350 X 9 by 25 X 6. 

2. Divide $480 x 160 by $60 x 32. 

3. Divide 75 bbl. x 504 by 15 x 8 x 9. 

4. Divide 315 gal. x 64 x 56 by 360 gal. x 392. 
6. Divide 630 yd. x 352 x 65 by 90 x 88 x 91. 

6. How many horses at $175 each are worth as much as 7 horses 
at $125 each ? 

7. How many barrels of flour worth $8 per barrel should a miller 
give for 40 bushels of wheat worth $1.40 per bushel ? 

83 
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8. I exchanged 18 tons of hay worth $15 per ton for com worth 
90 cents per bushel. How many bushels of com did I receive ? 

9. How many chickens at 13 per dozen should be given for 5 pieces 
of muslin, averaging 47 yards per piece and worth 10 cents per yard ? 

10. A merchant sold 12 barrels of pork, averaging 200 pounds per 
barrel, at 8 cents per pound, and took in payment 160 hams, aver- 
aging 10 pounds each. At what price per pound were the hams 
estimated ? 

11. A seamstress received 8 pieces of bleached muslin, averaging 
45 yards to the piece, out of which she made 10 bundles of shirts with 
12 shirts in each bundle. What was the amount of muslin used in 
making a shirt ? 

12. I bought 8 loads of com, each load containing 15 bags, and 
each bag 2 bushels ; and paid for the com with 8 barrels of sugar, 
averaging 250 pounds per barrel, and worth 9 cents per pound. What 
price per bushel did I allow for the com ? 

13. A mechanic worked for a farmer at 25 cents per hour and 
averaged 8 hours per day for 32 days. He accepted his wages in 
wheat at $1.60 per bushel. How many bushels did he receive ? 

14. A manufacturer exchanged stockings at 15 cents per pair for 5 
bales of cotton, averaging 474 pounds per bale, at 12 cents per pound. 
How many dozen pairs of stockings were required to pay for the 
cotton ? 

16. How many pieces of calico averaging 42 yards per piece, and 
worth 5 cents per yard, are equivalent to 35 pieces of bunting, aver- 
aging 52 yards to the piece, and worth 18 cents per yard ? 



COMMON FRACTIONS. 

84. A Fraction expresses one or more of the equal parts of a unit. 

Rem. — One of the equal parts into which a unit is divided is called h fractional 
unit, to distinguish it from whole or integral units. 

85* The Denominator of a fraction is written below a horizontal 
line, and expresses the number of equal parts into which the integral 
unit is divided. 

Rex. 1. — In the fraction $|, the denominator 4 denotes that the integrd unit 
($1) is conceiyeti to be divided into 4 equal parts, thus denominating (naming) the 
ixUue or eize of the fractional units. 
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Rem. 3. — ^The greater the denominator (the more the parts into which any unit 
is dividedX the less the value of each part ; and the less the denominator (the 
fewer the parts), the greater their value. 

86* The Vomorator of a fraction is written above a horizontal 
line, and expresses the number of equal parts of an integral unit which 
are taken to form the fraction. 

Rem. — In the fraction $|, the num(&)erator 8 expresses the number of frac- 
tional units. Hence, $f denotes 8 fractional units, each of which is the fourth of 
a dollar. 

87« The Terms of a fraction are its numerator and denominator. 
Rem. — ^In the fraction $}, 8 is one term, and the denominator 4 is the other. 

Exercise. 

Express with figures the following fractions, and state what each 
term denotes : 



1. One-half of an apple. 

a^ One-third of an orange. 

3. Two-thirds of a melon. 

4. One-fourth of a mile. 

6. Three-fourths of an inch. 

6. Two-fifths of a busheL 



7. Five-sixths of a gallon. 

8. Three-eighths of a dollar. 

9. Seven-twelfths of a yard. 

10. Three-sixteenths of an acre. 

11. Five-thirtieths of a foot. 

12. Nine forty-fifths of a rod. 



88. A Common Fraction is one which requires a written denom- 
inator. 

89. Common Fractions may be Proper or Improper. 

90. A Proper Fraction is one whose numerator is less than its 

denominator. 

Rem. — The value pf a proper fraction is less than a whole unit. $|, $}, $| are 
proper fractions. 

91. An Improper Fraction is one whose numerator is either equal 
to, or greater than its denominator. 

Rem. — ^The value of an improper fraction is either equal to, or greater than a 
whole unit. $f, $}, $f, $y are improper fractions ; the first because its numer- 
ator is equal to its denominator, and the others because their numerators are 
greater than their denominators. 

92* A Hixed Homber is a whole number and a fraction united. 

Rem. — $8|, 15f pounds, 48f gallons are mixed numbers. 

93. The Value of a Fraction is the quotient arising from dividing 
its numerator by its denominator. 
8&-93 
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Rem. — ^A fraction expresses an unexecuted division, its numerator being the 
dividend, and its denominator the divisor. 

94. Since a fraction expresses an unexecuted division^ any change 
made in its namerator or denominator will produce the same change 
in the value of the fraction as a like change in a dividend or divisor 
will produce in the value of a quotient (Gen. Prin., 47). Hence, 

95* Principles. — l. 7bmt^tjpZy^ntef7»«ra/orordi9it2e^Ae(f«nom»fu»^ 
tor ly any number multiplies the fraction by the same number (Prin. 1, 47). 

2. 7b divide tJie numerator or multiply the denominator by any number 
dicides the fraction by the same number (Prin. 2, 47). 

8. To multiply or divide both numerator and denominator by the swm/e 
number does not change t?ie value of the fraction (Prin. 8, 47). 

REDUCTION OF FRACTIONS. 

96« Beduction of Fractions means to change their form without 
changing their value. 

Rkm. — ^A fraction is said to be rednoed to "hightr terms when Prin. 8, 95, is 
employed to express its numerator and denominator in larger numbers ; to lower 
terms when the same principle is employed to express its numerator and denomi- 
nator in smaller numbers; and to loudest terms when its numerator and denominator 
are thus made ^?r»m« to each other (Rem., 72). 

97. Seduction of integers to improper firactions. 

Illustrative Example. 

Reduce 117 to fifths of a dollar. 

EzpUmation. — There are f of a dollar in one whole Solntion. 

doUar ; therefore in 17 whole dollars, there must be 17 times *5 y 17::=A1JL 
$1, or $V (Prin. 1, 95). ^ ^ 

Principles. — l. One wTiole unit is expressed as a fraction by making 
both numerator and denominator the same. 

8. Two or more whcHe units are expressed as a function by making the 
numerator as many times the denominator as the number of whole units is 
times i. 

Bule. — Multiply the integer by the required denominator, 
and rvrite the product over the required denominator. 

Note. — ^If no particular denominator is required, an integer may be made to 
assume the form of a fraction by writing the denominator 1 under it. Thui^ 
•2=11; 6 lb. =f lb. 

94-97 
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Examples for Practice. 



Reduce 

1. 9 lb. to fourths of a ponnd. 

2. 21 bu. to ninths of a bushel. 

3. 138 to thirds of a dollar. 

4. 27 yd. to thirtieths of a yard. 
6. 56 ft. to nineteenths of a foot. 
6. 11 in. to fifteenths of an inch. 



Reduce 

7. 71 miles to eighths of a mile. 

8. 15 yr. to sixths of a year. 

9. 20 bu. to fifty-ninths of a bu. 

10. 32 lb. to halves of a pound. 

11. 153 yr. to 124:ths of a year. 

12. 9 ft. to 347ths of a foot. 



98, Seduction of mixed numbers to improper fraotioiLi. 

Illustrative Example. 

Eeduce S8| to an improper fraction. 

Explanation.— There are $1 in $1 (Prin. 1, 97), and 8 Solution. 

times $1, or $V in $8 (Prin. 2, 97); and in $8 and $f |) x 8=$V 

there must be $ V + •! » or $ V. j £4 _|. |s = p^ 

Principle. — A mixed number otmtains as many /ractiofuU units as there 
are fractional units in the integer-^ the fractional units in the terminal 
fraction* 

Bule. — Multiply the integer by the denominator, and to the 
product add the numerator for a new numsrator. Keep the 
same denominator. 



Examples for Practice. 
Reduce to improper ft*actlon8: 



1. 6} miles. 

a. 8} rods. 

3. 12^ tons. 

4. 18^ acres. 



6. 354 pecks. 

6. 41} cords. 

7. 79^ inches. 

8. Id5| melons. 



9. 763Wft. 

10. 895^1 bbl. 

11. 473-J^ lb. 

12. 8276Htu. 



13. 1526HIF- 

14. 6829 J yd. 

16. 196|i| gal. 

16. 573^ yd. 



99. Seduction of improper fraotioni to integers or mixed num- 
bers. 

Illustrative Example. 

Beduce $-^ to a mixed number. 

Explanation. — $}=1 whole dollar, and there must be as 
many whole dollars in 75 eighths as 8 eighths are contained 
times in 75 eighths, or 9 whole dollars and 8 eighths remain- 
ing. 

98—99 



Solution. 
♦75-h8=t9f 
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Bnle. — Divide the numerator by the denominator. 



Examples for Practice. 
Reduce the following to Integers or mixed numbers: 



1. ¥ft. 

2. ii^yr. 

3. i|Abbl. 

4. w qt. 



6. *^ tons. 

6. H^ yd. 

7. A^gal. 

8. J^p^ days. 



10. J|^ miles. 

11. V^ bbl. 

12. J^H^gal. 



13. VA^days. 

1^- HH^ yd- 
16. A^^ rods. 

16. ULA^ioZ. 



lOO. Eednotion of firaotions to higher terms of a required de- 
nominator. 



Illustrative Example. 

Reduce $} to twelfths of a dollar. 

Explanation. — The required denomiiiator (12) is 4 times 
the given denominator (8); therefore, without changing the 
value of the fraction, the required numerator must be 4 times 
the given numerator (2\ or 8. Henoe, $f =$A. 



Solution. 
12-T-3 = 4 



Principle. — To multiply both numerator and denominator by the same 
number does not charge the value of the fraction, 

Bnle. — I. Divide the required denominator hij the denom- 
inator of the given fra^ion and multiply the quotient by its 
numerator. 

II. Write the product, as the new numerator, over the re- 
quired denom^inator. 



Examples 
Reduce 

1. f lb. to fifteenths. 

2. \jA, to twenty-eighths. 

3. I gal. to fifty-sixths. 

4. 1^ qt. to sixteenths. 

6. 4 doz. to thirty-fifths. 

6. ^ gal. to forty-eighths. 

7. i^y hr. to ninety-firsts. 



FOR Practice. 
Reduce 

8. I bbl. to sixty-thirds. 

9. ^ bu. to 126ths. 

10. ^ yr. to 128ths. 

11. ^ yd. to eighty-firsts. 

12. W ft. to 165ths. " 

13. ff yr. to 152ds. 
14- ^V gal- *o 1176ths. 



101. Bednction of fractions to lower terms of a required denom- 
inator. 
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Illustrative Example. 
Bednce $f| to ninths of a dollar. 

Explanation. — The required denominator (9) is one-eighth 
of the given denominator (72); therefore, the required numer- 
ator must be one-eighth of the given numerator (24); and 24-«- 
8=8. Hence, $H+tf- 



Solution. 
72^9=8 



Prinoiplo. — To divide bath numerator and denominator qf a fraction 
by the same number does not change the value qf the ftwAion, 

Bnle. — I. DiiAde the denominator of the frctction by Uie re- 
quired denominator, and divide the numerator of the froAstUm 
by the quotient thus obtained. 

II. Write the result, as the new numerator, over the required 
denominator. 

Examples 

Reduce 



FOR 



1. ^ ft. to ninths. 

2. ^ hr. to twelfths. 

3. }f gal. to sixths. 

4. ^ oz. to eighths. 

6. rf^ bbl. to twenty-fifths. 

6. II yr. to elevenths. 



Practice. 
Reduce 

7. U yd. to ninths. 

8. in yd. to thirds. 

9. Ifl hr. to fifths. 

10. Ill bu. to eighths. 

11. /y^ tons to 42ds. 

12. Illl gal. to fifths. 



First Solution. 
ajJL-*-»=^JL. 

|^:jr»i, Ans. 



103. Seduction of fractions to lowest terms. 

Illustrative Example. 

Beduce t^ and % f^^ to their lowest terms. 

Explanation. — Divide both terms, of $^ by 9, a 
common factor, obtaining $^ as an equivalent fraction in 
lower terms. Divide both terms of the obtained fraction 
(lA) by 4» a common factor, obtaining %\, Since the 
terms of %\ are prime to each other, it must be the re- 
quired fraction in lowest terms (Rem. 1, 96). 

Explanation.— If the conmion factor Second Solution. 

C|»nnot be discovered by i-^P^^tion^ And q q jj j 3^3 ^ jQ^g ^ jg^ 
the greatest common divisor of both terms 
as shown in 75, obtaining 181. ♦Aft*} i i=H» -^^' 

■ Divide both terms by 131, obtaining 8 
forlhe numerator and 8 for the denominator of the equivalent fraction in lowest 
tttins. 

102 
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Tint Sols. — Divide both terms by any cofmnon faetor ; divide 
both terms of the resulting fraction by any common factor ; and 
continue the operation untU a fraction is obtained whose terms 
are prijne to each other. 

Second Snle. — Divide both terms of the fraction by their 
greatest common divisor. 

Example! for Practice. 
Reduoa to oqulvalant fraotloiH In loweit terini: 



1. 4ia 


7. Hbbl. 


13. fAqt- 


1». -ftf, b«. 


a. A,d. 


8.^ ft. 


nHtbU. 


ao. Htllb. 


>■ H bn. 


»lWt br- 


•••tHF- 


ai. 1H» torn. 


*-Myr- 


io. ^ lb. 


i». «(jd. 


aa. t4ttbbl. 


B. It tons. 


li. AV ot 


17. {^\ bbl. 


ai HH pJ- 


'•Hgal- 


la. if,ji. 


18. M yd. 


"•WHjd. 



COMMON DENOMINATOR. 

103. A Common Sflnominator of two or more fractions is any 
denominator to which all of them (&n be redaced. 

104. The Leait Common Denominator of two or more tractions 
is the least denominator to which all of them can be reduced. 

Bbm.— A fraction cos be redoced to only Bucb higher denomiDAtors as its owa 
denominator can exactly divide (100). Hence, ncomnioQ denominator of two or 
more fractions must be a multiple o{ the seTend denominators of those fractions ; 
and the least common denominator of two or more fractiona must be the least 
conunon multiple of their several denominatois. 

105* Kaduotion of two or mora fraotioni to their least common 
denominator. 

Illustrative Example. 

Bednce If, tf , and t) to equivalent fractions of their least com- 
mon denominator. 

Expltuiation. — First find the least oommon Solntion. 

multiple of the denominators (4, 6, 9) as shown L C M of 4 6 9^36 
in 80, and take the result (86} as the required ■ ■ • > > 
least common denominator. ♦i=(36^4) x3=$U 

Then reduce tha several fractions to this ^ = (36-^6) X 5 = m 
oommon denominator, as shown in lOO; finding $)= (36-^9) x7=tU 
t*>rtM=»tti «=»!»! «nd «i=»H- 
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Bole. — ^I. The least common multipie (80) of the given de- 
nominators wM be the required least com/man denom^inator. 

II. jReduce each fraction to the required common denom^i- 
nator as shown in 100. 

Note.— If necessary, reduce all fractions to their lowest terms (102) before 
applying the above rule. 



Examples 
Reduce to firactions having the 

1. } lb., i lb., \ lb. 

2. { oz., -^ oz., I oz. 

3. \ bu., I bu., -^ bu. 

4. ^ ft., \ ft., -^ ft. 

«• * yd., iV yd., tt yd. 

7. i gal., f gal., 4 gal. 

8. I OZ., I oz., ^ oz. 



FOR Practice. 
least common denominator: 

»• * yr-, ♦ jr., A yr., if yr. 

10. \ hr., I hr., ^V hr., ^ hr. 

11. } bbl., \ bbl., I bbl., i bbl. 

12. I ft., t ft., -} ft., H ft. 

13. ^ bu., ^ bu., \\ bu., { bu. 

14. If rd., yV rd., |f rd., fj rd. 

«• Ayr.,HFM-AVyr.,^yr. 

i«. ^ bbl., 14 bbl., -A: bbl. 



ADDITION OF FRACTIONS. 

« 

106. Addition of Fractions is the process of finding the sum of 
two or more fractions. 

107. Principles. — l. To he added^ fraetUma must ettpress similar 
fractional units, und ther^ore Tiave a common denominator. 

2. The numbers of fractional units (the numerators) are the addends, 
8. The sum of the several numerators expresses fractional units of the 
tame name (same denominator) as the fractions added. 

108. To find the sum of two or more fractions. 

Illustrative Example. 



1. Find the sum of $i, %\, and ${-. 

Explanation. — Fractions must hare a common de- 
nominator before they can be added (Prin. 1, 107). The 
least common denominator of the several fractions is 18 
(105). Reduce each fraction to this common denomi- 
nator, and write the corresponding numerators in a 
column. Add these numerators (Prin. 2, 107), obtain- 
ing 28 as the numerator of the sum, under which write 
the common denominator 12 (Prin. 8, 107), finding $f }=|1H to be the required 
sum. 

106-108 



Solution. 

IS B l«Ml eom. d 
^. . . 4 =»^ n«mer*tor. 

t|-...10=" 
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2. Find the sum of $95f , $28|, $137i, ^^t- 

EzpUnation. — First add the fractions as in the pre- 
ceding example, obtaining %^=%%^, Carry the integral 
part of this result (2) and add the integers, obtaining $907, 
to the right of which annex tue fractional part ^, obtain- 
ing $907^ as the required sum. 



Solatiofu 
li 

$95f...4 8 
28f...48 

137f..i« 
45f...4_o 

♦307tV 
Knle. — Reduce to equivalent fractions of a common denowr- 
inator (105); add the resulting numerators; and pUice the 
sum over the comm*on denom^inator. 

Note 1. — ^To find the simi of two or more mixed numbers : <»dd the fractions 
and integers separately, and combine the two results, 

KoTB 2. — ^When necessary, all results if proper fractions should be reduced to 
lowest terms ; and if improper fractions, to equivalent mixed numbers. 

Examples for Practice. 



Find the sum of 

1. I bu., I bu., J bu. 

2. i yr., i jr.y -A yr- 

3. \ hr., 4 ^'f i tr. 

4. ift., ift., T^Vft- 

6. i gal., } gal., \ gal. 

«• i yd., A y<iv i yd- 

7. I bbl., I bbl., I bbl. 

8. } oz., f oz., -^ oz. 



Find the ftum of 

»• A yd-> A yd., H yd., H yd. 

10. |ft., f ft., T^yft., IJft. 

11. ||bu.,ff bu.,4Jbu.,Abu. 

12. \ qt., I qt., J qt., ^ qt, ff qt. 

13. 37f lb., 48i lb., 59f lb. 

14. 387f yd., 2751 yd., 69| yd. 

16. 132^1 yr., 2164 yr., 249 Ayr. 

16. 72H lb., 95| lb., 416^ lb. 



17. Add 293i rods, 75| rods, 145^ rods, and 618| rods. 

18. Add 9,V ^u., 5f bu., 8/r bu., 7f bu., and 16| bu. 

Rbx. — ^Tke small figures at the right of the following addends express fourths. 
This mode of expressing fractions of a yard is common among business men. 

19. Add 15^ yd., 32 yd., 18« yd., 27^ yd., 25» yd., 31^ yd., 19« yd. 

20. Add 41« yd., 37» yd., 29 yd., 38i yd., 37^ yd., 36 yd.,43» yd. 

21. Add 9« yd., 8^ yd., 5^ yd., 7^ yd., 11» yd., 6« yd., 8^ yd., 
5» yd. 

22. A grocer packed in a box for shipment 15| lb. sugar, 19} lb. 
coffee, 2^ lb. tea, 17| lb. ham, and 25^ lb. bacon. What was the 
total weight of the contents of the box ? 

23. I bought 4 barrels of sugar, the net weight of each being 
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respectively 275f lb., 285^ lb., 291^ lb., and 269^ lb. What was the 
total net weight ? 

24. A man inherited ^^ of an estate in his own right, and bought 
the shares of two fellow-legatees who had inherited respectively \{ ^^d 
^ of the same estate. What part of the estate did he then own ? 

26. A lady purchased the following goods : 5} yards of ribbon for 
tf , 1} yards of lace for l|^, and 5^ yards of silk for $15^. How 
much money did she expend altogether ? 



SUBTRACTION OF FRACTIONS. 

109. Subtraction of Fraotions is the process of finding the differ- 
ence between two fractions. 

110. Principlea — ^1. To he subtracted, the fraction cf the subtrahend 
must eapress fractional units of the same name as the fraction qf the mini^ 
end; and both fractions must ther^ore have a common denominator. 

2. The numbers qf fractional units (the numerators) are the terms qf sub- 
traction. 

8. TTie difference of the numerators ectpresses fractional units qf the same 
name (same denominator) as those qfthe subtrahend and minuend. 

IIL To find the difference between two fractions. 



Illustrative Example. 
Subtract $f from If. 



Explanation. — First find the least common denom- 
inator (Prin. ly 110). Beduce each fraction to this 
common denominator ; write the new nnmerator of the 
subtrahend under the new numerator of the minuend ; 
and subtract (Prin. 2, 1 10), obtaining 7 as the numera- 
tor of the difference, under which write the common de- 
nominator (Prin. 8, 1 10). 



Solution. 

...15=»w 

♦|...__«= •• 

t^^=Answer. 



Kule. — Reduce to equivalent fractions of a common denom- 
inator, and place the difference of the resulting numerators 
over the common denominator. 

KoTB. — If emaU mixed numbers are giren, rednoe to improper fractions before 
appljring the rule. 
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Examples 

Rnd the dilTlBrence between 

1. ^ ft. and } ft. 

2. I in. and \ in. 

3. \ bbl. and | bbl. 

4. \ lb. and ^ lb. 
6. ^ yr. and \ yr. 



FOR Practice. 



6. ^yd. and^y^ 

7. \\ hr. and |^ hr. 

8. I gal. and \ gal. 

9. ^ oz. and ^ oz. 
10. I bbl. and | bbl. 



11. Ij^ yr. and 2| yr. 

12. 3| bu. and 2) bu. 

13. b\ lb. and 9) lb. 

14. 3^ qt. and 5^ qt. 
16. 1| yr. and 3^ yr. 



112« Snbtraetion of mixed nnmben. 



Illustrative Examples. 

1. Subtract $275 from I328f. Solation. 

EzpUnation. — Since no fourths of a dollar are to be subtracted $328f 

from $}, the fractional part of the remainder will be $}, which should 275 

be annexed to the difference of the integers, obtaining $53}. $53 f 

2. Subtract $275f from $328. Solution. 
Explanation. — $} cannot be taken from no fourths of a dollar ; |328 - 

therefore borrow $1 or $| from $328, leaving $327, and then subtract. 97^3 

$1 from the borrowed $}, leaves $}, which should be annexed to — ^ 

$327-$275, obtaining $52^. $52^ 



3. Subtract $425| from $576|. 

Explanation. — Since $^ cannot be taken from $^, 
borrow $1 or $f} from $576, leaving $575, and then subtract. j.o;:s 

$ A from ($A + %H =) $tt leaves $H» which annex to $575- _2f^- • » 

$425, obtaining $150^. $150-^ 



Solution. 
$576f... 8+18 



Knle. — Siibtract the fractions and integers separately and 
cornbine the two results. 



Examples 
Find the difference between 



FOR Practice. 



1. $751 and $275f . 

2. $458 and $627i. 

3. $291 and $525^. 

4. $627 and $328|. 
6. $575 and $832f . 

d. $905and$62f. 



7. $96| and $75f 

8. $873f and $925^^. 

9. $340| and $625|. 

10. $580^ and $316f . 

11. $67Hand$265V 



13. $197| and $327f . 

14. $281H and $609|. 
16. $413i and $52()f . 
16. $6124 and $417^. 



/ 12. $279* and %ViSA\ 1*. %%^ i^wsA^^'^ i^ 



w--^ 
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MULTIPLICATION OF FRACTIONS. 

113. Hnltiplication of Fractions is the process of finding the 
product of two factors when one or both of them are fractions. 

Rem. — By referring to the relation of integers (Sol., 61) it will be seen that 
one factor of a product (the multiplicand) denotes the weight, measure, yalue, etc, 
of one whole addend ; and the other factor (the multiplier) the number of such 
addends. It follows, therefore, that if the multiplier is a proper fraction (less 
than 1) it denotes that the weight, measure, value, etc., of the required product is 
less than that of one whole addend Qssa than the multiplicand) ; and that if the 
multiplier is an integer, a mixed number, or an improper fraction (greater than 1) 
it denotes that the weight, measure, value, etc., of the required product is greater 
than that of one whole addend (greater than the multiplicand). Hence, 

114. Principle. — Multiplication implies increase of the multiplicand 
when the multiplier is greater than 1 ; and decrease of the multiplicand 
when the multiplier is less than 1. 

Note. — Prin. 1, 2, 8, and 4, 31, relating to integers, are equally applicable 
to fractions. 

115. To multiply a fraction by a fraction. 

Illustrative Example. 

What is the cost of ^ of a. yard of cloth at tf per yard ? 

Explanation. — iV=4 times ^. If 1 yard ()f) 
<^^ tf> iV o^ J^ y^ ^^ cost ^ of $|, or tyfv 
(Prin. 2, 95); and iV of a yard will cost 4 times 
fdb> o^ ^"ffs (Pnn* If ^5), which reduced to lowest 
terms equals $J. 

For convenience, cancel all factors common to 
opposite terms, obtaining the result in lowest terms 
without further reduction. 

Kale. — Multiply the numerators for a new numerator and 
the denominators for a new denominator, first canceling all 
factors which ate common to opposite terms. 

KoTE 1. — ^If one or both factors are smaU mixed numbers, reduce them to 
improper fractions and employ the above rule. 

Note 2. — The word of written between fractions, or between fractions and 
integers, indicates that they are to be multiplied. Fractions thus connected are 
called Compound Fractions, 

113—115 





Solution. 




$5 
8^ 


4 
15*" 


$20 
120 


♦1 

" 6 


Or, 




1 
s 


«1 
6 
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Examples for Practice 



Multiply 

3. $i by i. 

4. $1 by J. 
6. %\ by f 



Multiply 

«• ♦iS-bytt- 
■y- H by A- 
8- *A by tV- 
9. Hbyf 

10. t^byf 



Multiply 

11. %l by 1^. 

12. fH by 3f . 

13. %2\hjl\, 

14. $3^by5f 
16. t^hJ^. 



Reduce 

10. iof tf 

17. { of $f . 

18. i of } of ^. 

19. |of |0f ♦}. 

20. |of2^oft5. 



116« Multiplication of fraotionB and integers. 

Illustrative Examples. 

Multiply (1) $f by 71 ; (2) *tV by 8 ; (3) H by 32 ; and (4) $| 
by 10. 

Solntions. 

(1) 

I3x71_ 71 
4 ~ 3 

4)213 



$53} 



t5 x^ 



t 



(2.) 



(3.) 



=$20 



(4.) 



$5xl0_$25 -„, 

S 



Explanation. — ^The explanation of these examples is similar to that of 111. 
Ex., 1 15« This will be evident by writing the integral multipliers in the form of 
fractions with 1 as their denominators, and then applying Rule, 115* Thus, (1) 
$txV=? (2)*A'<!=? (8)||xV=? (4)$fxi^=? 

Knle. — Multiply the integer by the numerator of the frac- 
tion, and divide the product by the denominator, first cancel- 
ing all factors common to the integer and the denominator. 

Note. — When the integer is seen to be an exact divisor of the denominator of 
the fraction, apply Prin. 1, 05, and avoid a written solution involving formal 
cancellation. Thus, $^ x 4=$-^ or ♦^. 



Multiply 

1. $785 by }. 

2. tl59 by \. 

3. t491 by }. 

4. $4 by 692. 
6. «| by 185. 
«• Ht by 6. 



Examples 
Multiply 

7. $iVby8. 

8. ♦44by^. 

9. %^ by 45. 
10. $75 by A. 

11. IH by 14. 

12. $12 by ■^. 



FOR Practice. 

Multiply 

13. $925 by f 

14. $^ by 9. 

16. WOby^. 

!«• Hz by 14. 

17. $16 by A. 

18. Hz by ^8. 



Multiply 

19. $250 by ^. 

20. lhVby37. 

21. Wbyf 

22. $11 by 56. 

23. $13 by ^. 

24. $f by25. 

116 
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117. Holtiplioation of integen and mixed nnmben. 

Illustrative Examples. 

Multiply (1) 1179} by 7 ; and (2) 1325 by 18|. 

Explanation.— (1.) 7 times {=^^=5}. Write J 
and mentally carry 6. 7 times 9 are G3, and 6 to carry 
are 68. Write 8, carry 6 to 7 times 7, and continue as 
with other integers. 

(2.) If the integer is large, as in second solution* 
multiply it by the fractional part of the mixed number 
as shown in 111. Ex., 116i Solution 1; then by the 
integral part of the mixed number. 

$6053^ 

Kale. — Separately midtiply the integer by the fractional and 
the integral part of the mixed number; then add the results. 



Solutions. 


(1.) 


(2.) 


$179} 


$325 


7 


m 


(1258} 


8)1625 




203i 




2600 




825 



Examples for Practice. 



Multiply 

1. t37i by 16. 

2. «4dby8|. 

3. $630 by 4}. 

4. «560by34f. 
6. t73i by 95. 



Multiply 

6. $481|f by9. 

7. $394^ by 5. 

8. $471 by 38f . 

9. $19|by251. 
10. $827by39f 



Multiply 

11. $987 by 27}. 

12. $35f by 71. 

13. $495 by 32}. 

14. $897by39f. 
16. $413| by 275. 



118. Hnltiplioation of mixed nnmben by mixed nnmben. 

Illustrative Example. 

Find the cost of 25} pounds of coffee at 18f cents per ponnd. 



Explanation. — Separately multiply the 
integral and fractional part of the multipli- 
cand (18 and f ) by the fractional part of the 
multiplier (f); then separately multiply the 
fractional and integral part of the multipli- 
cand (18 and f ) by the integral part of the 
multiplier (26). The sum of the several partial 
products thus obtained will be the total prod- 
uct. 

117—118 



(ixf 
(18 xf 

a X 26: 

(18x26: 



Solntion. 
♦ .18| 

:) H...tf 

:) 13^... It 
:) 16 ^...t» 

' ^136 



=ltt 
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Knle. — ^L Separately mvZtiply the fractional and integral 
parts of the multiplicand by the fractional part of the multi- 
plier. 

II. Separately multiply the fra/MonaH and integral parts of 
the multiplicand by the integral part of the multiplier. 

UI. Add the several partial products thus obtained. 



Multiply 

1. 451 oz. by 18^. 
a. l^ ft. by 16f 

3. b^ yr. by I84. 

4. 438} yd. by 64f . 
6. 79W bu. by 15|. 



Examples for 
Multiply 



Practice. 

Multiply 



«. 473| lb. by 19}. 

7. 453} hr. by 5f . 

8. $3786iby37f 

9. $1928} by 16f . 



11. $375|by437f 

12. 753V bbl. by 64^. 

13. ♦1825}by25f 

14. ♦519|byl7f 

15. $620^ by 73f 



10. 143i yr. by b^. 

10. I bought 375^^ yards of calico at 5^ cents per yard. 9} yards 
being damaged, were sold at 2^ cents per yard, and the remainder at 
6J cents per yard. What was my net profit ? 



DIVISION OF FRACTIONS. 



119, Division of Fractions is the process of finding the quotient 
when the dividend, the divisor, or both of them, contain fractions. 

Rem. — Since the dividend corresponds with the product, and the divisor and 
quotient to the multiplicand and multiplier (40), Rem., 113, and Prin., 
114, taken reversely, also apply to division; that is, if the divisor (multiplier) is 
an integer, a mixed number, or an improper fraction whose value is greater than 1, 
the quotient (multiplicand) will be less than the dividend (product); but if the 
divisor is a proper fraction, the quotient will be greater than the dividend. Hence, 

120* Principle. — Division implies decrease qf the dividend when the 
divisor is greater than i, and increase of the dividend when the divisor is 
less than 1. - 

121. The Beciprocal of a Fraction is 1 divided by that fraction, 
or that fraction with its terms inverted. 

The Reciprocal of || is $l-t-|f, or 8 eight?^ of a dollar divided by 6 eighths 
of a dollar which equals f , or the fraction | With its terms inverted. 

122. The Beciprocal of an Integer is 1 divided by that integer. 
The Reciprocal of |8 is ); of 16 ft. is ^, etc 

119—122 
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123. Division of fractions or integen by fractions. 



Illustrative Example. 



Divide (1) H l>y H ; ^^ (2) tU by If. 

Ezplanation.-^!) $1-^$|=| (121); henoe, f of 
$1, or $1 -4-11 most equal f of |, or f|=^ (^nn* ^> ^7). 
The product of { x ( is obtained by Rule, 115. 

(2) $l-i-|}=|; and |14-i-(f must therefore be 14 
times f or 21 (Prin« 1, 47). The product of 14 x | is 
obtained by Rule, 1 10. 



Solutions. 

(1) 

5 «_20_-, 

♦ '^3-y-''* 

' (2.) 



Bnle. — MuUipLy the dividend by the reciprocal of the divisor. 



Examples for Practice. 



Divide 

1. $1 by fj. 

2. flSby^. 

3. ISbyJf 

4. $f by ♦§. 

6. ti by |. 

7. $63 by jf 

8. $15 by tl^. 



Divide 

9. H by W*. 

10. $69by2|. 

11. fSibylf 

12. $21 by flf 

13. t225byt^. 

14. $1215 by f 

15. $7} by ^. 

16. $56 by 5^. 



Divide 

17. $519by$f 

18. $3|by4^. 

19. $2}by$3jt. 

20. $5^by$,V- 

21. i of $J by f 

M. $Hi>yioff 

23. i of $1 by i of $^. 

24. |of $8byiof $5i. 



124. Division of fractions by integers. 



Illustrative Examples. 

Divide (1) $H by 5; (2) $f by 2; (3) $4 by 15; (4) ^ by 4. 

Solutions. 



(1.) 


(2.) 


(3.) 


(4.) 


$i0 n 

21xiJ~ 21 


$3 13 
4x2~ 8 


7xi$~ 35 
1 


$0 13 

nx*~ 22 

• 



Explanation. — ^The solution of these examples is simply an application of 
Rule, 1 ^3, and young or dull pupils should be allowed to use Rule, 123 in lieu 
of the one following. The only advantage of the following rule is that it avoids 
the awkwardness of placing integers in the form of fractions, as (1) $if **~f =$tf ^ 
i;(2)«-*-f=$*xi;etc. 

128—124 



Di riaios 



or WBACTiona. 



Aole. — Multiply th& denominator by the integer and write 
the product under the nujnerator, first canceling all factors 
common to ^e integer and the nurnerator. 

Non. — When the fnteger is Men to be an exact diTisor of the nnmentor of 
the traotioii, spplf Pim 2, U5, and avoid b written eolation involTJog formal 
caucelUtioD. Thu«, tiV-^3=t^ or (^. 



DWIde 

1. t^bjS. 

2. H by t5. 

3. %\ by 18. 

4. H by $8. 

6. •} by 7. 
«. ^ by 9. 

7. H by 4. 



Example! 

Divlda 

B. %^ by t%\. 

9. >j by 3. 

10. #H by $4. 

11. ({by 12. 

12. ^ by 5. 

13. tlj by 15. 

14. »Aby27. 



Fon Practice. 

DIvidB 

U. HbyW. 

I«. #5} by 7. 

18. ^ by 28. 

19. m by 7- 
ao. l^jbytas. 

21. (|by3. 



DIvTde 

22. tlf by 36. 

23. «5j by 46. 

24. 13^ by t5. 
26. tdj by 9. 

26. tS$by39. 

27. t7Jby4. 
38. tl^by25. 



29. ^ of an estate was left to be equally divided among Ifi legatees. 
What part of the estate did eacb receive ? 

30. What is the cost of 7 pounds of beef if 4 pounds cost t} F 

125. Divisioii of mixed nomben by integen. 



iLLUtTRATIVC EXAMPLES. 

Divide (1) W166H by 9 ; and (8) $4832J by »3. 

SoIdUoiu. 

(1.) 



Explanation.— <1} Divide the Integral part 
of the dividend ($S16^ b^ the divisor (9), obtain- 
ing exactly (ST4. Then divide the fractional 
port of the dividend (})) by the diviaor (9), ob- 
taining |. Combine the results. 

(2) Dividing t488S bj 3, ieavee a remainder 
of S, Thicb carried to the fra«tion (\) prodnces 
8} or); and 1.^3=1. 



(8.) 
♦3)»4832tr 2^=1 1 

leioi U-^3=}J 



Role. — Separately divide the integral and fraction^ parts 
of the dividend by the ditdaor, and cothbine the two results, 

NoTB.— Instead of appljring this and the two socceediag rales, mixed nnmbera 
max be reduced to improper fractions and the divteion be performed by preoeding 
HIm; bnt this b inconvenient except with MtoII mixed numbers. 

s Mi 
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Examples for Practice. 



Divide 

1. $987640} by 18. 

2. 5131|f yd. by 7. 

3. 8325}^ bu. by 9. 

4. 4185| yr. by 6 yr. 
6. 191838ifft.by6. 



Divide 

«. 618321iyd.by3y(L 

7. $9176831 by 10. 

8. $7613284 by tl2. 

9. 28734} oz. by 8 oz. 



Divide 

11. $134827} by 16. 

12. $58372} by $84. 

13. $48273^4^ by 26. 

14. $61513} by $31. 
16. $71864^ by 152. 



10. $513824} by 6. 

16. A retail shoe dealer bought 24 pairs of shoes for $72}. What 
was the average price per pair ? 

17. If a vessel average 15 miles per hour, in how many hoars can 
she saU 1831} miles ? 

1S6. Division of integers by ndzed numbers. 



Illustrative Example. 



Divide $189 by 26}. 

Explanation. — To multiply both divisor and divi- 
dend by the same number produces no change in the 
quotient (Prin. 8, 47). Hence, multiply both divisor 
and dividend by the denominator of the fractional part 
of the divisor (8), obtaining an integral divisor and divi- 
dend, and then divide as with other integers. 



Solution. 

25} ) $189 
^ 3 

77 )$567($7iS- 
539 



77~^ 



Bole. — Midtiply both divisor and dividend by the denomi^ 
nator of the terminal common fraxsbion of the divisor to obtain 
an integral divisor and dividend ; then divide as vAth other 
integers. 

Examples for Practice. 



Divide 

1. $26316 by 3}. 

2. $57829 by $5^. 

3. $91753 by $8}. 

4. $21057 by 4}. 



Divide 

6. $91873 by 6f 
0. $41075 by $9f 

7. $29834 by 12}. 



Divide 

9. $2134by$76|. 

10. $5498 by 82}. 

11. $6217 by 1264. 

12. $7275 by 834- 



8. $18726 by 28}. 

13. How many casks contaiiiing 36} gallons each are capable of 
holding 29920 gaUons sd inder ? 
126 
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127. SiTiiion of Bind nnaiben by mixed nnmben. 



Illubtrative Example. 



Divide $4591 bj 930^. 



Solntion, 
«360t459}( 



Ezplanatlou.— Hnltiplf both mixed nnmben b; 

tbe least common denominator (6) of their terminal — 

fnctiouB, obtaining $2768 aa an integral diTidend $319 ) $2?58 ( IHH 
Nid $219 as an int^ral divisw (Pria. 8, 4r7). DiTkle 3ig 

aa with other integers, producing IS^tl ^ ^ 
quired quotient. 
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438 
130 
Bole. — Multiply both divisor and dividend by tho least cotn- 
mon denamijiator of their terminal eommon fractions to obtain 
an iiUegral divisor and dividend ; then divide as ivith other 
integers. 

Example* for Phactice. 



1. $75) by 14}. 
3. $465^byef. 

3. $219| by %l^. 

4. $936^ by 9f 



B. $7834} by $38}. 
«. $5167Aby35f 

7. $79l4 by $16f- 

8. $41531 by 74- 



9. »517-A by 92A- 

10. $7S31^b7$38V^. 

11. $591<f by 138). 
13. $9418f>r by 59|. 



RELATION OF COMMON FRACTIONS. 

128. So macfa of 58, 59, 60, 61, and 62 as peiiaiiu to addition 
and sabtractioa of integers also applies without modification to addi- 
tion and Babtraction of fractions ; and so much aa pertains to mnlti- 
plicatioD and division of integers tlU also apply to moltiplication and 
diTision of fractions, if the abelract factor (denoting nnmber of eqnal 
addends) of a given or required product is an integer, a mixed numW, 
or an impu^er fraction. If, hoTever, aa explained in Sem., 113, and 
Bern,, 119, the abstract factor is a proper fraction (denoting one or 
more parts of an addend) the foUowing modification of 61 may be 
anbetitnted. 

127-128 
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129. Fractional multiplication and divitlon compared. 

1. Find the cost of ^ of a pound of tea at 48 cents per pound. 

2. If ^ of a pound of tea cost 48 cents^ what is the price per 
pound? 

3. How much tea at 48 cents per pound can be bought for 6 cents ? 

Solution. 

VMton of ( coneiete dltfaor =:$.48=eott of 1 wMt pomidsaqiial addendsmnltlplietnd \ VMion «r 

diTMud. ( abatnM^t qnotiflnt = 3 x | = teactional part of a whole pound =miilti]>Uer > pradaat. 

Bividemd, if glTeDs$.OQseott of part of a whole ponndsprodiiet, If reqnirad. 



Dedoction. — (a) The weight, measure, value, etc., of any part of a whole unit 
or quantity is the product if required, or the dividend if given, (b) One factor of 
a required product or given dividend is the weight, measure, value, etc, of one 
whole tmit or gucmtity; and (e) the other factor is any considered fraeitonal part 
of that whole unit or quantity. Hence, if a product is required, multiply its two 
given factors; and if a product is given, divide it by its given factor and the quo- 
tient will be its remaining factor. 

130« Snmmary. — (a) Employ multipucation it the toeight^ measure^ 
vahie^ etCy of any part qfa whole unit or quantity is bbqdirkd ; or (b) nrris- 
ION if the u^eigTUy measure^ value^ etc,, qf any part of a whole unit or quan- 
tity is GIVEN. 

Note. — An example may involve two or m&re given or required products, in 
which case there will be as many separate multiplications as there are products 
required, and as many separate divisions as there are products given. (An excep- 
tion is when the weights, measures, values, etc., of aU the several parts of a whole 
quantity are given simply for the purpose of adding them to find the weight, 
measure, value, etc., of the whole quantity.) 

Illustrative Examples. 

1. What is the cost of } of a pound of tea at $} per pound ? 
Explanation. — The cost of a fractional part (}) of a Solution. 

pound is required (a, 130X therefore multiply its two |^ x I- = til- 
given factors as shown in Deduction, 120. 

2. At $} per gallon, how much molasses can be bought for ^P 

Explanation. — ^The cost ($|) of a fractional part of a 
gallon is given (6, 130), therefore divide it by its given Solution. 

faci;or (cost of one whole gallon, $|) to find its remaining |^ -s. $]• = f 
factor (the fractional part of a gallon, |). 

a. If I bu. com can be bought for ^, what is the price per 
buBhel ? 
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EzpUoation. — ^The cost ($f ) of a fractional part (}) of q i • 

a bushel is given ; therefore divide it ($|) by its giyen ° *®°' 

factor (the fractional part of a bushel, }) to find its other ^| ~^ f = ^if 
factor (cost of one whole bushel, $^). 

4. If I of a cord of wood contains 106| cubic feet, how many 
cubic feet will } of a cord contain ? 

Ezplanation. — ^The quantity (106| Solntion. 

cu. ft.) in one fractional part (f ) of a cord io6| cu. ft. -S- * = 128 cu. ft. 

IS given, and the quantity of another ioq ^„ #i. ,, • oei ^„ xi. 
-__v.. ^, . ,.v jT Ji . .J l-wo CU. ft, X f = 85+ CU. It. 

fractional part (|) of a cord is reqmred; ' ' 

hence there will be one division of the 

given product (6, 130); and one multiplication to find the required product 

(a, 130), as stated in Kote, 130* Both the given and required products have a 

common factor (the cu. ft. in one whole cord). Therefore, 

Divide the given product (106| cu. ft) by its given factor (f X to find its other 

factor (128 cu. ft.X which is also a factor of the required product; and multiply 

the obtained factor of the required product (128 cu. ft.) by its other factor (f;^ 

obtaining 85| cu. ft. as the required product. 

EXAMPLES FOR PRACTICE. 

131. !• At $} per yard, how many yards of cloth can be bought 
for $51 ? 

2. What is the cost of f of a ton of iron at tl28^ per ton ? 

3. At t\ per pound, how many pounds of sugar can be bought for 

4. I bought } lb. butter for $|. What was the price per pound ? 

6. If a furnace consume ff of a ton of coal per month, in what 
time will it consume 3f tons ? 

0. How many pounds of cheese at $| per pound can be bought for 

7. If a cow eats \ bu. bran in one day, in what time will she eat 
4fbu.? 

8. If I pay 8^ cents for f of a pound of sugar, how much of the 
same kind of sugar can I buy for 60^ cents ? 

9. What amount of honey worth 30| cents per pound can be 
bought for 25| cents ? 

10. If a ship can sail 268f| miles in one day, how far can she sail 
in 3| days? 

11. At the rate of 3^ miles per hour, how long will a man require 
to walk 15^ miles ? 
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12« How many yegetable beds of -j^ of an acre each can be obtained 
from 1^ acres of land ? 

13. A piece of muslin containing 40f yards^ cost t2.03f . At what 
price per yard was it bought ? 

* 14. If there are 9| hours in f of a day, how many hours are in 
4| days ? 

16. I owe I53f and wish to pay the debt with oats worth $| per 
bushel. How many bushels should I deliver ? 

16. If 3| tons of hay are worth (62^, how much hay will be 
worth $451 ? 

17. If I bu. wheat cost $|, what is the cost of \ bu. ? 

18. If a pupil can write | of a composition in | of aii hour, in what 
time will he be able to write his entire composition ? 

19. How much silk can be bought for $5f , if f of a yard of the 
same silk cost Vt\ ? 

20. If 18 men can do a piece of work in f of a day, how long will 
it take one man to do it ? 

21. If 5 men can do a piece of work in Z\ days, how long will it 
take 7 men to do it ? • 

22. A person attempted to walk 37| miles, but succeeded in walk- 
ing only I of that distance. How far did he walk ? 

132« In comparisons of quantities, the word q/" follows the frac- 
tional part of the whole quantity (c, 129) and precedes the whole 
quantity (i, 129), thus facilitating the ready identification of these 
two factors of a required product or given dividend. 

NoTB. — ^The phrases moft tJum and leaa than also precede the whole quantitj, 
bat follow fractions which must be respectivelj added to or subtracted from 1 to 
find the considered fractional part of the whole quantity. 

Illustrative Examples. 

1. What part of $300 are 150 ? . 

Explanation.— The value ($50) of a fractional Solation. 

part of the whole quantity ($800) is given; therefore $50^(300=-AAr==l 
divide $50 (6, 130) by its given factor (the value of 

the whole quantity, $800) to find its other factor (the fractional part of the whole 
quantity, |). 

Rem. — Applying 132, of is seen to follow the required fractional part (what 
part) and precedes the whole quantity ($800), the two factors of the giyen product, 
$S0, 
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a. 18^ lb. sugar are | of what quantity ? 

Explanation.— The weight (18i lb.) of a frac- Solution, 

tional put (|) of a whole quantity is givm; hence, j^gi jj, .i.|__294 lb. 
divide it by its given factor (the considered fractional * ^^ 

part of the whole qoantity, |) to find its other factor (the weight of the whole 
quantity, 29^ lb.). 

Rem. — In this example, of follows the given fractional part (f ) and precedes 
the required whole quantity (what quantity), which are the two factors of the 
given i«oduct, 18} lb. 

3. t of 3^ yd. silk equals how many yards ? 

Explanation. — ^The length of a fractional part Solution. 

(I) of a whole quantity (3J yd.) is required (a> 130); 31 y^^ ^ |.=2+1 yd. 
therefore multiply its two given factors. 

Rem. — In this example, of follows the fractional part (|), and precedes the 
whole quantity (^ yd.), the two given factors of the required product (2|i yd.). 

4. 84 miles is f more than what distance ? 

Explanation. — Add } to 1, obtaining | as the consid- Solution, 

ered fractional part of the whole distance (Note, 132). 34.^^=^43 iq}. 

The length (84 mi) of a fractional part (}) of the whole 
distance is given ; therefore divide it (84 mi.) by its given factor (the considered 
fractional part of the whole distance, }) to find its other factor (the length of the 
whole distance, 48 mL). 

Rem. — After deciding, according to 132 and Note, what is the whole quantity 
taken as the standard of comparison, the measure, weight, value, etc., of more or 
less than (that is, any improper or proper fractional part of) this whole quantity 
should be regarded as a product if required, or a dividend if given. 

133. Examples for Practice. 

1. 35 gallons of molasses were sold from a barrel containing 42 
gallons. What part of the barrel was sold ? 

fl. If I of a patent-right are worth $1500, what is the value of the 
whole patent-right ? 

3. What part of 150 gallons of vinegar are 25 gallons of vinegar ? 

4. How many acres of land in | of 750 acres ? 

6. A man had (8000, and spent ^ of what he had in building a 
house. What was the cost of the house ? 

6. A farmer has 18 acres or } of all his arable land in oats. How 
many acres of arable land did he possess ? 

7. A merchant drew from bank $3000, which was -^ of his 
deposit. What was bia original deposit ? 
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8. I paid $4500 for a lot^ and afterwards sold it for ^ of its cost. 
What did I obtain for the lot ? 

9. A farmer sold 75 acres from a farm of 320 acres. What part of 
the farm did he sell ? 

10. I sold f of a piece of goods containing 39f yards. How many 
yards remained in the piece ? 

11. In a certain battle, a regiment lost -f^ of its men in killed, 
wounded, and prisoners. If its total loss was 160 men, what was its 
strength before the battle ? 

12. In a certain school are 375 pupils, of whom 150 are boys and 
the remainder girls. What part of the school are girls ? 

13. A gentleman bought $18500 worth of real estate, paid || of 
the purchase money in cash, and gave his note for the remainder. 
What was the face of the note ? 

14. A captain owned 4 ^^ ^^^ vessel which he commanded, and 
valued his share at $26824. At that rate, what was the value of the 
vessel? 

16. A contributed 13500 to the capital of a firm, B $7000, and G 
$4500. What part of the total capital did each contribute ? 

16. A firm has \ of its capital in merchandise, f in real estate, and 
the remainder, or $1680, in cash. What is the capital of the firm ? 

17. If bread weighs ^ more than the flour from which it is made, 
how much bread can be obtained from 45 pounds of flour ? 

18. A farm consists of 35 acres in grass, 48 acres in com, 32 acres 
in oats, 30 acres in grass, 25 acres in woodland, and the remaining 5 
acres in orchard, etc. What part of the farm is in grass ? 

REVIEW OF COMMON FRACTIONS. 

134. 1. A vegetable garden contains 175^ square rods in pota- 
toes, 135^ square rods in cabbage plants, 75^ square rods in onions, 
and 382^ square rods in other vegetables. What is the area of the 
garden? 

2. A grocer had 75f pounds of coffee and afterwards bought 87f 
pounds at one time and 146^ pounds at another. Of this coffee he 
sold at one time 95^ pounds, and at another 138)^ pounds. How 
much coffee had he then remaining ? 

3. A pole was broken off 12 feet from the top, leaving 30 feet still 
standing. What part of the pole remained standing ? 
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4. A man contracted to dig 1873^ cubic yards of earth. How 
much of his contract remained after digging 1530^^ cabic yards ? 

6. The average yield per acre of a field of wheat was 18| bashels. 
What was the total yield if the field contained 35 acres ? 

6. A farmer sold to a merchant 460^ pounds of pork at 5^ cents 
per pound, and 50 bushels of com at 65^ cents per bushel, receiving 
in part payment 30 yards of calico at 5f cents per yard, 25 yards of 
sheeting at 32f cents per yard, 9f yiurds of alpaca at 25 cents per 
yard, and 75 pounds of sugar at 6^ cents per pound. What is the 
balance due the farmer ? 

7. A boy had f of an orange and gave to a companion \ of what 
he had. What part of the orange did the boy retain ? 

8. A man exchanged with a grocer -^ of a bushel of com worth 
64 cents per bushel for 6f pounds of bacon. What did the grocer 
charge per pound for the bacon ? 

9. A farm wagon carrying 6^ barrels of com at a load, delivered 
all the com grown in a certain field in 58 loads. What was the total 
yield of that field ? 

10. The distance by rail from Baltimore to Washington is 39-]^ 
miles. If a way station on that road is 18^ miles from Baltimore, 
what is the distance of that station from Washington ? 

11. A merchant sold 18f yards of calico from a piece containing 
38| yards. What part of the piece did he sell ? 

12. A factory is worth $12432, and a man owning f of an interest in 
that factory sold | of his share at its full reAxxQ. What sum did he receive? 

13. A child received | of a quart of milk, but in carrying it home 
spilled I of a quart. What part of what she received did she spill ? 

14. A, B, and counted their money and found that A had f of 
the total amount, B ^, and the remainder. How much had B and 

if A had $30 ? 

16. I bought 2| acres of land and divided it into building lots of 

1 of an acre each. How many building lots did I obtain ? 

16. A grocer bought 5 bags of coffee, the gross weight of each 
being respectively 129f, 134^^^, 131|, 128^, and 132^^ pounds. Al- 
lowing 1^ pounds for the weight of each bag, what was the total net 
weight of the coffee ? 

17. A merchant sold 75 pounds of butter at 24f cents per pound, 
93 dozen eggs at 16| cents per dozen, and 48^ gallons of milk at 25 
cents per gallon. What was the total amoxml ol ««\fi»^ 

\& 
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18. A dealer bought a firkin of butter weighing 56 pounds at 22^ 
cents per pound. If he sells f of the firkin for 15.04, and the re- 
mainder at a profit of 2^ cents per pound, what is his total gain ? 

19. A dealer bought 658 pounds of cheese, and sold a part of it at 
15f cents per pound, obtaining $67.50. How many pounds had he 
then remaining ? 

20. A farmer sold to a merchant 12 pounds of butter at 18}- oents 
per pound, and 5 hams weighing respectiyely 12^, 18|, 15f , 14f|^, and 
16 pounds at 11^ oents per pound. He took in part payment 5 pounds 
of coffee at 22^ cents per pound, 18 pounds of sugar at 6j- cents per 
pound, 38 yards of muslin at 7f cents per yard and the remainder in 
cash. How much money did the farmer receive ? 

21. A can do a piece of work in 15 days and B in 18 days. In 
what time can it be done if both work together ? 

22. A by working alone can finish a certain job of work in 9 days, 
and A and B by working together can finish the same job in 4 days. 
In what time can B alone finish the job ? 

23. A can complete a job of work in 4 days, B in 6 days, and C in 
8 days. In what time can the job be completed if all work together ? 

24. 18f^ gallons were sold from a barrel of molasses containing 
45^ gallons. How many gallons remained in the barrel ? 

26. I boi^ht 9 bags of wheat weighing respectively 123f, 119}, 
125|, 120|, 117H> II^tV, 122J, 120i, and 119J pounds, at W| per 
bushel of 60 pounds. Allowing 1 pound for the weight of each bag, 
what was the total cost P 

26. A dealer bought 46 bales of cotton, averaging 435 pounds per 
bale, at llf} cents per pound, and sold the entire quantity at 12} 
cents per pound. If his expenses for freight, insurance, commission, 
etc., amounted to $95.30, what was his total net profit ? 

27. How many acres does a farm contain if } of it is in grass, -f^ in 
com, } in wheat, and the remaining 16 acres in oats ? 

28. If a fruit vender buy lemons at the rate of 5 for 3 cents, how 
many must he sell at the rate of 6 for 5 cents to gain 14 cents ? 

29. A and B being 135f miles apart, started towards each other 
and met in 4 days, A traveling at the average rate of 3^ miles per 
hour and 6f hours per day, and B at the average rate of 2} miles per 
hour. How many hours per day did B travel ? 

30. A, B, and G engage ih partnership, A investing $3000, B 
$4000, and $6000. What part of the total cttpttal di^L ^wA. m^^t ? 
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31. A barrel has two fanoets of different sizes. If only the larger 
faacet is opened, the barrd will be emptied in 8 minntes ; and if both 
are opened, it will be emptied in 5 minutes. In what time will the 
barrel be emptied if only the smaller faacet be opened ? 

32. A pedestrian traveled 32| miles on Monday, 33^ miles on 
Tuesday, 37} miles on Wednesday, 19| miles on Thursday, 24f miles 
on Friday, and 16^ miles on Saturday. What was the average distance 
traveled per day ? 

33. A gentleman invested \ of his money in city property, \ of the 
remainder in a farm, \ of what still remained in improvements upon 
the farm, and then had $960 left. What did he have at first ? 

Rem. — (1— I) of (1— J) of (l—i)= fractional part, or factor, of given product. 

34. A house and lot cost $7200, and the house cost | more than 
the lot. What was the cost of each ? 

36. The capital of a firm is $18248, and the interest of one partner 
is I of the interest of the other. What was each partner's interest ? 

36. The cost of a carriage and a span of horses is $1260, and the 
cost of the horses is f less than the cost of the carriage. What is the 
cost of each ? 

37. A mechanic paid \ of his weekly wages for board, deposited f 
of the remainder in a savings-bank, and retained $3| to defray his 
expenses through the following week. What were his .weekly wages ? 

38. A man owed $4200 and paid $1575. What part of his original 
debt did he still owe ? 

39. A, B, and 0, by working together, can do a piece of work in 
1^ days. If A can do it alone in 4 days, and B in 6 days, in what 
time can G do it alone ? 

40. A man bought a farm, paid \ of the purchase money in cash, 
and in payment of the balance, gave his note, secured by mortgage, 
for $3400. How much did he pay in cash ? 

41. If 18 boarders consume | of a barrel of flour in one week, how 
much flour per week will be required if 6 additional boarders are 
received ? 

42. If a bucket contains 8 pints of water when it is f full, what 
part of the bucket will be filled when 4 pints of water are added ? 

43. If coffee loses ^^ of its weight in roasting, how much green 
coffee will be required to make 252 pounds of roasted coffee ? 

44. If a miller charges ^ of a grist for toll, how much com must I 
c&nj to the mill to entitle me to receive %^% -jomlxvSa ^l wt\i\s!kS»^^ 
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46. If A can cut a cord of wood in ^ of a day^ B in | of a day, 
in If days, and D in If days, in what time will the cord be cut if all 
work together ? 

46. A barrel has two spigots. If only the larger spigot is with* 
drawn, the barrel will be emptied in 15 minutes, and if only the smaller 
is withdrawn the barrel will be emptied in 20 minutes. &i what time 
will the barrel be emptied if both spigots are simultaneously with- 
drawn ? 

47. 8 men could have dug a trench in 9 days ; but after doing half 
the work, one-fourth of the men were discharged* In what time can 
the remainder finish the job ? 

48. A merchant sold 468 barrels of a consignment of potatoes and 
had 312 barrels remaining. What part of the consignment did he sell ? 

49. A owes B t30.28f, and pays it in 32f yards of dress goods at 
82f cents per yard, and the remainder in calico at 5f cents per yard. 
How many yards of calico should B receive ? 

60. A, B, and G own a mill. If A owns f of it, and B f of it 
more than A, what part of the mill does C own ? 

61. A laborer withdrew -f^ of his deposit from a savings-bank, and 
with I of the money thus withdrawn paid his rent, which was tl2. 
How much money has he still on deposit ? 



DECIMAL FRACTIONS. 

135. A Decimal Fraction expresses one or more of the equal 
decimal parts of a unit. 

Rem.— The term decimal is deriyed from the Latin decern, signifying ten; and 
is applied to this kind of fractions because the denominator is either 10, or the 
product of two or more tens, as 100, 1000, 10000, etc. 

136. The Decimal Point is a period (•) written to the left of 
the numerator of a decimal to indicate its denominator. 

Rem. — ^The denominator of a decimal is indicated by writing the decimal point 
as many places to the left of the right-hand figure of the numerator as there are 
ciphers in the denominator. Thus, |A, |^, and %jihi by omitting their de- 
nominators, may be written $.8, $.15, and $.095. 

137. The Decimal Order or Decimal Value of a figure is its posi- 
tion with respect to the decimal point. 
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Rem. — ^The nearer anj figure of a decimal fraction is to its decimal point, the 
higher its yalue; and the fuHher it is removed from the decimal point, the less its 
▼aloe. 

138. The Votation of Decimals is simply an extension^ on a 
descending scale, of the system of notation of integers, in which the 
value of any order is ten times the valne of the next order at the right, 
and one-tenth of the next order at the left, as is shown in the fol- 
lowing 

DECIMAL NOTATION TABLE. 




07530 18302 

iiiiiii'i^i 

, — -• 

InUgrai Order; 




y , » 

J^eeinuU Orders. 



Ezplanation. — ^It will be noticed in the preceding table that, commencing at 
the decimal point, the integral orders are enumerated from the right to the left, 
and the decimal orders from the left to the right; that the first integral order at 
the left of the units' place is tens, and the first decimal order at the right of the 
units* place is terUJhs ; that the second integral order at the left of the units' place 
is hundreds, and the second decimal order at the right of the units' place is hun- 
dretha, etc., etc. ; and, generally, that the name of any decimal order corresponds 
with the name of that integral order which is equally distant from the units' place. 

139. A Complex Decimal is one which has a common fraction at 
the right of its lowest order ; as |.5| ; t.0034. 

140« A Simple Decimal is one which has no common fraction at 
the right of its lowest order ; as $.25 ; $.0098. 

Rbm. — Complex Decimals are said to be tenninate when they can be reduced 
to simple decimals, and intermincde when they cannot be so reduced. 

141. A Mixed Decimal is one which is composed of an integer 
and a decimal fraction ; as 5.18 lb.; 98.005 bu. 

. 143. A Decimal Tnit is one of the equal decimal parts into which 
a whole nnit is diyided. 

REM.—Tbe name of the decimal unit, or denomVftaJUst A NDfika ^^vKAi^Na"^^ 
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same as the name or order of its right-hand figure. Thus, in the decimal $.018, 1 
thousandth of a doUar is the decimal unit. 

143* Principles. — l. The denominator of a decimal is 1 foUowed 6y 
as many ciphers as it has places to the right of the decimal point. 

Thus, in $.0016, the denominator is 1 followed by four ciphers (10000) or iei^ 
thousandths; and the decimal is read 16 ten-thousandths dollars. 

2. Annexing ciphers to^ or omitting them from^ the rigMi^ a decimal does 
not change its value. 

To annex a cipher to a decimal also annexes a cipher to its denominator (Prin. 
1), and hence multiplies both numerator and denominator by 10, and does not 
change the Talue of the fraction (Prin. 8, 95); and to omit a cipher from the 
right of a decimal also omits a cipher from its denominator, and therefore diyides 
both numerator and denominator by 10. 

8. Prefixing a cipher to a decimal and moving the decimal point to the 
Uft of the cipher pr^flxedy divides the decimal by 10. ^ 

To prefix a cipher to a decimal does not change its numerator, but annexes 
another cipher to its denominator (Prin. 1), which is equivalent to multiplying the 
denominator by 10, and dividing the fraction by 10 (Prin. 2, 95). 

4. Moving tJie decimal point one place to the right mtdtiplies the decimal 
by tO; two places to the right multiplies by 100; etc. 

To move the decimal point one place to the right does not change the number 
of fractional units; but makes the numerator contain one decimal place, and the 
denominator one cipher, less than before (Prin. 1); which is equivalent to dividing 
the denominator by 10, and multiplying the fraction by 10 (Prin. 1, 95). 

5. Moving the decimal point one place to the ^ft divides the decimal by 
10 ; tuH) places to the ^ft divides by 100 ; etc. 

To move the decimal point one place to the left does not change the number 
of fractional units ; but makes the numerator contain oi^e decimal place, and the 
denominator one cipher, more than before (Prin. 1); which is equivalent to multi- 
plying the denominator by 10, and dividing the fraction by 10 (Prin. 2, 95). 

NUMERATION OF DECIMALS. 

Illustrative Exercise. 
144« Express, orally, the decimal .00378 of a ponnd. 

EzpUuiation.^-First read the numerator as if it were an integer (three hun- 
dred and seyenty-eight); then, applying Prin. 1, 143» name the denominator, 
which is thus found to be 1 followed by five ciphers (1(X)000); or hundred-thou- 
sandths. 

Sule. — Read the decimal as if it were an integer; and then 
state the name of its right-hand order. 
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Examples for Practice. 
Express orsUy ths following deoimsit : 



1. $.75. 

a. .075 oz. 

3. .325 1b. 

4. .0325 gal. 
6. .215 yr. 

6. .0215 bbl. 

7. .625 bu. 

8. .0625 ft. 



9. .00625 tons. 

10. .937 yr. 

11. .0937 yd. 

12. .00937 bu. 

13. .11625 bbl. 

14. .83715 yr. 
16. .517382 gal 
16. .8267513 oz. 



17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 



.0017834 lb. 
5.083291 yd. 
7.0056832 bu. 
8.0010005 tons. 
6.10070082 yd. 
1.00015008 ft. 
6.005832} bu. 
4.100750081 lb. 



NOTATION OF DECIMALS. 

Illustrative Example. 

145* Write decimally twenty-three hundred-thousandths. 

Explanation. — First write the decimal point; then as many ciphers as the 
numerator 23 (occupying 2 places) lacks of having 5 places, the number of ciphers 
in the given denominator hundred-thousandths (thus, .(XK)); finally the numerator, 
obtaining .(XXKBS as the required decimal. 

Bule. — WHte the numerator as if it were an integer, and 

8o locate the decimal point that the right-hand figure of the 

numerator unU occupy the decimal order denoted by the de- 

nom/inator. 

Note. — The learner should accustom himself to writing the decimal point and 
prefixed ciphers hefort writing the numerator, as shown in the Illustrative 
Example. The number of ciphers to prefix equals the number of ciphers in the 
denominator diminished by the number of orders in the numerator. 

Writs dscimslly ths fbllowing : 



*• *Tinnr' 



5. tioVoo* 



^* 'l 000000* 
10. ty 



ooSoo* 



^3. *1 0^0 0* 

1^ > iAVoVofl > 

IB- vjSSoo* 

16. » 5831 J 



17. 8 hundredths. 

18. 18 hundredths. 

19. 375 thousandths. 

20. 45 thousandths. 
ai, 9 tioaeandthB. 



11- 'iBOoOoO* 

100000' 

« 

22. 1275 ten-thousandths. 

23. 95 ten-thousandths. 

24. 75 hundred-thousandths. 
26. 157S hundred-thousandths. 
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27. One^ and two hundred and seventy-five thousandths miles. 

28. Five^ and two thousand and nine ten-thousandths years. 

29. Two, and two hundred and six hundred-thousandths gallons. 

30. Two thousand five hundred and nine millionths of a ton. 

31. Five thousand three hundred and fifty ten-millionths of a year. 

32. Eighty-six, and two million three hundred and eighteen thou- 
sand six hundred and seventy-five hundred-millionths miles. 

33. Five thousand two hundred eighty, and nineteen thousand 
three hundred and seventy-nine billionths years. 

34. Nine thousand forty, and one million twenty-six thousand 
eight hundred thirty-seven hundred-millionths acres. 

146. Beduotion of oommon fraetioiui to deeimala. 



Illustrative Example. 



Reduce ^^ to a decimal. 



don. — 1^ represents an onexeonted Solution. 

division, $19 being the dividend and 125 the divisor 225 ^ il9 000 ( i 152 
(Rem., 93). To annex ciphers to the dividend $19 i o' k 

multiplies it by 10 for every cipher annexed; hence, 
if the numerator with ciphers annexed be dividecT by 
the denominator, the quotient will be 10 times the 
value of the fraction $^ for each cipher so annexed 
(Prin. 1, 47). Since 8 ciphers are annexed to the 
numerator, which is equivalent to multipljring the 
numerator by 1000, the quotient must be 1000 times 

the true quotient. Rectify this error by dividing the quotient 162 by 1000, effected 
by cutting off three figures from the right of the quotient (49). 

Bule. — Annex ciphers to the numerator, divide by the de- 
nominator, and point off from the right of the quotient as 
many deciWfaL pLaoes as ihere have been ciphers annexed. 



6 60 


625 


250 


250 



Examples for Practice. 
Reduoe th« following to equivalont daoimalt : 



1. tgal. 

2. I yd. 

3. ^bu. 

^ tVF- 
3. // hhl 



146 



«. ii oz. 

7. i|hr. 

8. ^bn. 

». 1* yd. 

10. jij ft. 



II. -xV^b- 

13. rb^^- 
1*. Th gal- 

15. S^dttJB. 



16. 51^ yd. 

17. 47Abu. 

18. 6^ rods. 

19. 2a^ miles. 



DECIMAL FR ACTIONS. 



81 



NoTB 1. — ^To avoid long diTision, separate the denominator into factors, suc- 
oessiyely divide by each factor, and point off as many decimal places as there have 
been ciphers annexed to a/i the dividends. Thus, $A=$43|g; and $500-1-4=125, 
and 125000-«-8= 15025, cutting off 5 places, because 2 ciphers were annexed in the 
flist division and 8 in the second, obtaining $.15626. 



Reduce the following to deoimale by applying Note I: 



21. ^Ib. 

22. ^igal. 



23. ^ bu. 

24. T^Ayd. 



26. 






27. 



tons. 



as. 6 j^ rods. 



KoTB 2. — If the denominator of a common fraction in lowest terms contains 
other prime factors than 2 or 5, the equivalent decimal will be interminate (Rem., 
140). In such a case, annex to the numerator as many ciphers as there are 
decimal places required in the result and, after the last cipher has been brought 
down, discard the remainder if less than half the divisor, or increase the last 
quotient figure by 1, if the remainder is half or more than half the divisor. 



Applying Note 2, reduce the following to decimals of 



t dee. places, 

29. $18f. 

30. $75}. 



S dee. places. 

31. $16^^. 

32. $84^. 



4 dee. places. 

33. t215Vr- 

34. $761f 



6 dee. places. 
36. $185-,^. 
36. 1940^^. 



NoTS 8. — To expand a complex decimal to a given number of decimal places, 
annex to the numerator of the terminal common fraction a cipher for each lacking 
decimal place, and then divide by the denominator. 



Expand the following complex decimals to 



B dee. places. 

37. 38.2781 lb. 

38. 56.13Hbu. 

39. 8.4f yr. 



6 dee. places. 

40. 97.51|rod8. 

41. 75.4|V tons. 

42. 1.0005yVyr. 



7 dec. places. 

43. 9.008f miles. 

44. 17.5001^ acres. 
46. .0000+ yr. 



147. Bednotion of decimals to common fractions. 



Illustrative Example. 

Bednce t.875 and t.05{ to common fractions. 

First Solution. — Change the decimal to the 
form of a common fraction by writing its denomi- 
nator, obtaining $^A > then reduce to lowest terms. 



Second Solution. — Supplying the denominator 
produces the complex fraction ^; multiplying 

both terms by the denominator of the terminal com- 
mon fraction (8) produces the equivalent simple 
inctioD $Mr (Prin. S, 95). 

6 



t.875= 



First Solution. 

1875+1 II =•? 



1000+1 I 5« 8 
Second Solution. 



Y«t 
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Sule. — Omit the decimal point and prefixed ciphers, write 
the denominator underneath, and reduce the resulting fra^ction 
to lowest term^. 





Examples for Practice. 




Reduce the following decimals to common fk*actlont: 


1. .75 bbl. 


7. 3.0875 rods. 


13. 9.0016 gal. 


19. 3.33|day8. 


d. .375 gal. 


8. 5.055 acres. 


14. 5.31625 yr. 


20. 7.16| miles. 


3. .25 yr. 


9. .00125 hr. 


16. .9375 bu. 


21. 4.021 gal. 


4. .625 yd. 


10. .0005 yr. 


16. .34375 hr. 


22. .08|yd. 


6. .025 bu. 


11. 8.0064 days. 


17. .37ibbl. 


23. 2.98f rods. 


6. .076 hr. 


12, 6.0008 yr. 


18. .06} yd. 


24. .OOOf bu. 



ADDITION OF DECIMALS. 

Illustrative Exercise. 

148. 1. Add 5.25 bu., 18.0375 bu., .045 bu., and 9.3125 bu. 

Solation. 
EzpUnation.— Only like orders can be added (Prin. 1, 22), 

therefore arrange the addends so that like decimal orders shall 

fall in the same column. Add as in whole numbers. Since the 

sum of the tenths' column must be tenths (Prin. 2, 22), place 

the decimal point in the sum at the left of 6 tenths to denote its 

decimal order. 



5.25 
18.0375 
.045 
9.3125 



32.6450 



2. Find the sum of 9.82f yr., 5.1^ yr., 7.0654 yr., and 195.004J 



yr., to three decimal places. 

Explanation. — Arrange the decimals, add, and 
point off as in Ex. 1; first expanding the complex 
decimals by Notes 2 and 5, 146» to 4 decimal places, 
or one more decimal place than is required in the 
sum. The extra decimal place in the addends is in- 
tended to insure accuracy in the 3 decimal places to 
be retained in the sum. 



Solntion. 
9.8263— 
5.175 
7.0657 + 
195.0043 + 

217.0713 
^n«., 217.071+ yr. 



Principles. — l. (My similar decimal orders can he added; hence the 
decimal points of the addends should faU in a column. 

%, The sum expresses decimal units of the same order as the columns 
added ; hence the decimal point qfthe sum should fall beneath the decimal 
/M^Ms qf the addenda. 
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Bole. — Arrange the ctddends so that their decimal points 
shalZ falZ in a column. Add as in whole numbers; and place 
the decimM point in the result directly benea4>h the decim^ 
poifUs of the addends. 

Examples for Practice. 
What to th« 90111 of 

I. 3.18 lb., 54.375 lb., 18.3 lb., 1.00486 lb., 216.75 lb. ? 

a. 419.04 bu., 8.0032 bu., 75.865 bu., 475.5 bu., 5.073 bu. ? 

3. 7253.25 yr., 45.0056 yr., 392.275 yr., 4.03157 yr., .05 yr. ? 

4. 625.475 gal., 297.35 gal., 4.0056 gal., .8 gal., 52.08 gal. ? 
6. 6.75 yd., .0013 yd., .09 yd., .5 yd., 48.0537 yd., .15 yd. ? 

6. 18.45J rods, 412.196| rods, 6.3^ rods, 19.413^^ rods, 16.81,V 
rods, and 4.05^ rods, as a simple decimal ? 

7. 8.15| miles, 16.038yV ^^^^> 230. 97!, miles, 89.72^1 miles, 
418. 875 1 miles, .8 of a mile, and 4.25 miles, as a simple decimal ? 

8. 425.85 acres, 25.38f acres, 17.0097f^ acres, 326 acres, 7.32 
acres, 182 acres, and .45 of an acre, as a simple decimal ? 

9. 45.08i cords, 690.8| cords, 23 cords, 78.13^^ cords, .65 of a 
cord, and .8 of a cord, as a simple decimal ? 

10. 3.8^^7 tons, 58^ tons, .37f tons, l^ tons, .0072 of a ton, 
and .51-^ of a ton, as a simple decimal ? 

II. 4.318 yr., 473.1^^ F-> ^^-^^^l F-> l^^-l^ F-> 76.34^1 yr., 50 
yr., and 5f yr., to 3 decimal places (See 111. Ex. 2) ? 

12. -j^ bu., I bu., .02j^ bu., .31f^ bu., to 4 decimal places ? 

13. t.58f, t7.39|, $250,811, |12i, to 3 decimal places ? 

14. t582|, t25tV. 1129.41, $48.37|, 172.644, $43.25^, tl82.3&^, 
and t.78^, to 3 decimal places ? 

16. 3080.015 tons, 375.009} tons, 52.01876 tons, 3782.07tV tons, 
490.809| tons, and 34. 58^^ tons, to 5 decimal places ? 

16. Nineteen, and forty-nine ten-thousandths acres ; seventy-three, 
and one hundred fifty-six millionths acres; thirty-four, and eight 
hundred-thousandths acres ; and three thousand nine hundred thirty- 
seven, and two hundred ninety-five ten-thousandths acres ? 

17. Three hundred four, and thirty-two thousandths miles ; eight- 
een, and two thousand seventy-five hundred-thousandths miles ; three, 
and fifteen ten-thousandths miles ; and five thousand eighty-two, and 
one tbousand niDeteen handred-thousandthB miAi^^ 
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SUBTRACTION OF DECIMALS. 



Solatioa. 
9ai.05fi6— 
675.1563 — 
345.8993 
Ant., 345.899+ gal. 



iLLUSTRATrVE EXAMPLE. 

149. Subtract 676.1&t gal. from 921.0t gal. to 3 decimal places. 

ExpUuutlon. — ExpoDd the minuend &nd Bub- 
trshoad as directed in Explanation, III. Ex. %, 
148t for addends. Amnge the uomben so that 
the ordera o( tlie snbtnhend shall fall under like 
orden of the minuend. As the diileTence of the 
tenths' ordera must also be tenths, place the decimal 
point in the remainder at the left of 8 tenths to 
denote its decimal order. 

Prineiplei. — 1. OnJi/ similar decimal ordfrt can be subtraded, one from 
the other; henee the decimal point qf the tuttraheTtd ^uniid /all directly 
under that tifthe minuend. 

3. The difference eaprestet decimal units ttf tfte same name as the orders 
stMracted ; henee the dedmid point of the remainder should fall directly 
under the decimal poii^ of the minvend and subtrahend. 

Rule. — Arrange the deciTnals so that the tUcimal point of 
the subtrahend shall faU directly under the decimal point of 
the minaejid. Subtract as in whole numbers,' and jAace the 
decimal point in the remainder directly beneath those of the 
minuend and subtrahend. 

Examples for Practice. 



Find the dHhreiiM batw»en 
1. 32.7509 oz. and 85.5 oz. 
9. 5.103 roda and 7.08091 rods. 

3. 16.09 acres and 13.0513 sores. 

4. 39.05137 yr. and .18 jr. 
B. 135.08346 yd. and 500 yd. 
tf. 83.712 milea and 25 milea. 

13. 18.72| bbl. and 253 ^^^■' ^ & simple decimal. 

14. l.OOSi miles and 8.0| miles, as a simple decimal. 

ift. 52.0082^ acres and 2.738^ acres, as a simple decimal. 

15. 92.48^ cords and 150.3^ cords, as a simple decimal. 

17. 518.38) months and 753.5683 months, to 5 decimal places. 
JS. 8.071 f rods and 3.35 rods, to 6 decimsX '^\»G«a. 



7. 358.0015 bu. and 71. 21008bu. 

B. 25.01005 ft. and 40.6807 ft. 

9. 3751.048 hr. and 413.7182 hr. 
10 69.715 tons and 52.3 tons. 
11. 41.5167 hn. and 83.7 bn. 
la. .91 yr. and .4173 yr. 



MULTIPLICATION OF DECIMALS. 



85 



Find the difTerenoe between 

19. 125j^ weeks and 68.513^ weeks, to 4 decimal places. 

20. 68.78^ ft and 319.286^ ft., to 5 decimal places. 

21. Thirty-eight and two-tenths years and two hundred forty-six 
and thirty-five thousandths years. 

22. From nine hundred and forty-eight years take three hundred 
and seventy-five ten-thousandths of a year. 

23. From eight hundred fifty-four, and one hundred ninety-six 
hundred-thousandths fathoms take three hundred sixty-two, and one 
thousand two hundred thirty-nine millionths fathoms. 

24. One thousand five hundred eighteen, and one thousand and 
three hundred-thousandths tons and nine thousand two hundred 
fifty-six, and thirty-five thousandths tons. 

26. The sum of two quantities is 352.018 cords, and one of the 
quantities is 18.00359 cords. What is the other quantity ? 



MULTIPLICATION OF DECIMALS. 

Illustrative Example. 



150. Multiply 57.83 years by .315. 

Ezplmnatioii.— 57.8d=iVW, and .815=^^/^. Multiply 
the numerator of one fraction (5783) by the numerator of the 
other fraction (815), obtaining 1695645 as the numerator of the 
required product (115). Since the denominator of ^^A^ ^ ^ 
followed by two ciphers, and the denominator of -f^ is 1 
followed by three ciphers, the product of these denominators 
(100000) or 1 followed by 2+8, or 5 ciphers, must be the de- 
nominator of the required product (115); and to denote this 
denominator, point off 5 decimal places (Rem., 136). 



Solution. 
53.83 
.315 

. 26915 

5383 
16149 

16.95645 yr. 



Bale. — Multiply as in whole nurnbers; and from the right 
of the product point off as many decim^ pUices as are con* 
tained in both fa/stora. 

NoTB 1. — If the product contains fewer figures than are to be pointed off, 
supply the deficiency by prefixing ciphers. 

Note 2. — Terminate Complex Decimals (Rem., 140) are usually expanded 
to simple decimals before applying the rule; and Interminate Complex Decimals 
are multiplied as they stand by Rule, 1 1 7 or 1 18. 

Note 8.— Decimals are multiplied by 10, 100, 1000, etc., by moTing the 
decimal jtoint ot the multiplicand as many places to tih.^ i\^\i\ %& \ibsQiCA «xa ciphers 
in the multiplier. 
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DIVISION OF DECIMALS. 



Examples 
Multiply 

1. 679.36 ft. by 32. 

2. 67-816 yd. by 4.16. 

3. 6.0179 acres by .066. 

4. 28.0416 rods by 2.68. 
6. 71.476 miles by .3146. 

6. 829.6 gal. by 62.76. 

7. .0078 months by .068. 

8. .000632 bu. by .0086. 

9. 76.38J yd. by .67. 
10. .6681 bbl. by 4.66f 



FOR Practice. 
Multiply 

11. t46.783A by .62^. 

12. $6. 0081 A by .000|. 

13. tl4.37| by .086. 

14. $6.26} by .042|. 
16. 118.364 by 2.41^. 

16. |.391| by .66^. 

17. $18,346 by 100 (Note 3). 

18. $62.78 by 10000. 

19. $.0461 by 600 (100 x 6). 

20. $6.17 by 18000. 



DIVISION OF DECIMALS. 



Illustrative Examp 

151. Divide $11,842 by 3.82. 

Ezphuuttion. — 883 hundredtha are contained in 
1184 h%mdredi1iB 8 (whole) times ; and if the first quo- 
tient figure (8) expresses units, the second quotient 
figure (1) musi express the next lower order to units, 
or tenths. Hence, place a decimal point in the quo- 
tient at the left of 1, to make it denote tenths. 



LE. 

Solution. 

3.82 ) $11,842 ( $3.1 

1146 

382 
382 



Prinoiplefc — l. The dividend contains as many decimal places as both 
divisor and quotient. 

This is erident when it is considered that the dividend is a product, and the 
divisor and quotient are its factors (40); and every product contains as many 
decimal places as both its factors (Rule, 150). 

From Prin. 1 are deduced the following: 

3. The dividend should contain at least as many decimal places as the 
divisor, 

8. T?ie number cf decimal places in the quotient equals the number cf 
decimal places in the dividend minus the number cf decimal places in the 
divisor. 

Bnle. — Divide as in whole numbers; and from the right of 
the quotient point off as m,any figures as the number of deciTnal 
places in the dividend exceeds the number of decimal places in 
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NoTB 1. — If the quotient contains fewer figures than are to be pointed off, 
supply the deficiency by prefixing ciphers. 

Note 2. — ^To obtain a given number of decimal places in the quotient, use as 
many decimal places of the dividend as will equal the number of decimal places in 
the divisor plus the number of decimal places required in the quotient, annexing 
decimal ciphers to the dividend, if necessary. 

Note 3. — ^Decimals are divided by 10, 100, 1000, etc., by. moving the decimal 
point of the dividend as many places to the left as there are ciphers in the divisor. 

KoTB 4. — Complex decimals, if terminate, are usually expanded to simple 
decimals before applying the rule; and if interminate, are usually divided by 
Rule, 125, 126^ or 127. 

Examples for Practice. 



Divide 

(Obtaining simple decimals as qytoiienU). 
1. $41.65 by .005. 
a. 31, cords by .0004. 

3. 43.2 acres by .0016. 

4. .000875 yr. by 1.76 yr. 
6. .0009 bu. by .003. 

6. 18.72 yd. by .4. 

7. 10 miles by .001. 

8. .001 rods by 5 rods. 

9. 18.57 months by 1.5. 

10. 423 fathoms by .18. 

11. .00018 yr. by .0075 yr. 

12. 5 tons by .0512. 



Divide 

(Obtaining simple deeimaU aa q%ioiients}, 

13. 5 bbl. by .005 bbl. 

14. 172.0372 by $41.64. 
16. 1.31 by .0005. 

16. 190.288 by $4.18. 

17. 246.75 gal. by 32.9 gal. 

18. 23204.88 yd. by .0324. 

19. .0002784 ft. by .032 ft. 

20. $25,375 by $5.33^. 

21. $198,455 by $.66f. 

22. 2.72^ months by .000^. 

23. 457.62 rods by .0581. 

24. 13.702i miles by .16f 



(Carrying the quotients to ae many deeinuU places as are specified in tJ^eparentJiesis), 



26. 19 fathoms by .06 (3 places). 

26. 578.3175 lb. by 53 lb. (4 pL). 

27. 672.51 miles by 34 (3 pi.). 

28. 76.28128 yr. by .352 (3 pi.). 

29. $35.14 by $7.1835 (2 pi.). 

30. 35 months by 17 months (3 pL). 

31. $475.8 by .148 (3 pi.). 

32. .00176 yd. by 11 yd. (5 pi.). 

33. 1 mile by 756 miles (3 pL). 

34. $783 by $.043 (4 pi.). 

36. 58.1753 pt. by 1.9 (2 pi.). 

Sif, .068134 ft. by 6. 75 (3 pi.). 



37. 1.482917 yd. by 372.6 (3 pi.). 

38. 41i cords by .05 (3 pi.). 

39. 74.I83V rods by 12.5 (3 pi.). 

40. 5.0041 fathoms by 38 (4 pi.). 

41. .Of bbl. by 75 (4 pi.). 

42. $15}by$ia^(2pl.). 

43. |yr. by i (3 pi.). 

44. .OOf bu. by .04^ (2 pi.). 
46. .0184 P*- by .1| pt. (3 pi.). 

46. .5^ gal. by .00^ (^ pl-)- 

47. $3,182^ by $1.71f (3 pi.). 

MA. 
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[When tlie dineor termiiut«s in oj 

Divide 

4». 118.475 by $10. 

SO. 345.1298 acres by 100. 

Bl. 4I623.6fi miles by 1000. 

6a. } bu. by 100. 

63. ♦2135iVbylO(3pL). 



more cipheis, ^ply Hole 8.] 

Divide 

B4. 9376.82 by 1500 (3 pi.). 

SB. $172.81 by 300 (3 pi.). 

B6. 1867.8 acres by 7000 (4 pi.). 

57. ♦18.25 by 1600 (6 pi.). 

68. 18 yr. by 1100 (3 pi.). 



REVIEW OF DECIMALS. 

153. Decimal fnctiona have tbe sune telation to each otber as other frM- 
Uons. Henoe, 1 S8( ISOt nod ISO, leUtiag to oommoD fnctions, are equally 
applicable to decimals. 

1. A fanner owns five tracts of land containing respectively eight 
hundred eeventy-eix, and eighteen thonsandths; twenty-eight and 
seven-tenths.; four hundred fifty-six, and five hundred thirty-nine 
ten-thousandths ; seventy-two, and thirteen thousandths ; and nine 
thousand three hundred twenty-four, and seven hundred sixteen hun- 
dred-thousandths acres. How much land does the farmer own ? 

3. I lack 15.035 bushels of having ^.08 bushels of wheat. How 
many bushels of wheat have I ? 

3. What is the cost of 48.625 cords of wood at $7.06^ per cord F 

4. A fanner's yield of potatoes averaged 98.94 bushels per acre, of 
oats 34.65 bushels per acre, and of wheat 13.65 bushels per acre. If 
110 acres were planted in potatoes, 1^.2 acres in oats, aud 17.8 acres 
in wheat, what was the total number of bushels harvested ? 

6. Multiply the difference between 5 cents and 18 dimes by .0012. 

6. If a man buys 750 yards of goods and sells 615 yards, how many 
hundredths of his purchase will he have left ? 

7. How many bushels of wheat at tl. 20375 per bushel can be 
exchanged for 1926 bushels of apples at 40 cents per bushel ? 

8. A dealer in prodnce bought four wagon loads of wheat, con- 
taining respectively 30.015, 31.6, 29.05, and 33.1 bushels. What 
was the total cost at (1.06625 per bushel ? 

s. A contractor bargained to remove an embankment at t.425 
per cart load, and in settlement received ♦5378.3325. How many 
Joade bad be raaored ? 
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.0. If .34 of a barrel of yinegar cost 13.06, what will 5.3 barrels of 
the same yinegar cost ? 

11. A man's salary is 1650 per annum, of which he pays 1200 for 
board, tl25 for clothes, and 197.50 for sundry other expenses. What 
decimal part of his salary does he saye ? 

12. A grocer buys four bags of coffee which ayerage 132.08 pounds 
per bag. If three of the bags weigh respectiyely 128.05, 131.75, and 
134.15 pounds, what is the weight of the fourth bag ? 

13. A and B are 382.0135 miles apart and walk towards each other, 
A trayeling at the rate of 3.75 miles per hour and 8.50 hours per day, 
and B at the rate of 4.15 miles per hour and 6 hours per day. How 
far apart will they be at the end of the sixth day ? 

14. If a man has one hundred eighty-fiye and seyenteen ten- 
thousandths acres ; then buys sixty-eight and seyenty-fiye thousandths 
acres ; then sells ninety-fiye and f orty-seyen ten-thousandths acres ; 
then buys forty-two and one hundred thirty-two hundred-thousandths 
acres; then buys one hundred twelye and thirty-nine thousandths 
acres ; and then sells forty-eight and fiye hundredths acres-; how much 
land will he haye remaining ? 

16. What is the total cost of 22.75 tons of coal bought at 16.875 
per ton, 15.625 tons at 16.375 per ton, 18.25 tons at 16.125 per ton, 
and 5.0625 tons at 15.1875 per ton ? 

16. From 17 dollars and 3 cents + 95 dollars and 5 dimes + 32 
dollars and 15 cents take 5 dollars and 4 cents + 8 dollars and 35 
cents + 16 dollars, 9 dimes and 8 cents. 

17. What is the cost of 58 barrels of cider, ayeraging 38.125 gal- 
lons per barrel, at t.l8f cents' per gallon ? 

18. A, B, and G own a tract of land, A owning .258 of the tract, 
B .425, and C the remainder. What part of the tract does C own ? 

19. Diyide tl into two parts so that one part will be 1.0625 more 
than the other. 

20. A farmer owned 140 sheep and sold .05 of the flock to his 
neighbor. How many sheep had he remaining ? 

21. If .174 of a job of work can be done in 6.09 days, in what 
time can the whole of it be done ? 

22. A and B at first had farms of equal size, but after A added 
75.003 acres to his farm and B sold 15.043 acres from his, it was found 
that together tbey had 360. 12 acres. Ho^ UkSMiy «ai^ had each at 



90 SBVISW OF DECIMALS. 

33. The snm of five addenda is 37S.015 years. If four of the 
addenda are 72.05, 31.009, .4168, and 8.3 yean, what is the fifth ? 

34. The product of two factors is 2385.035 yards, and one of the 
factors is 318^. What is the other factor ? 

35. The remainder is 18.3676 niiles, and the anbtrahend 375.1 
miles. What is the minnend ? 

36. What is the coat of 18.375 cubic yards of stone at tl.60 per 
yard? 

3T. A clerk spent .45 of his monthly salary and had t39.60 remain- 
ing. What was his salary per month F 

38. A merchant withdrew .375 of hia capital to inreet in a farm 
which coat him 16890.26. What was his original capital ? 

39. How many times can a measure holding ,0625 of a gallon be 
filled from .75 of a cask which when full holds 64 gallons ? 

30. A merchant depoeited a certain amount of money in bank, and 
afterwards withdrew, at different times, .013, .034, .45, and .315 of 
his original deposit. What part of hia original deposit had he still 
remaining in bank ? 

31. I bought an invoice of coffee, and disposed of .35 of the pur- 
chase at one sale, .014 of the purchase at a aecond sale, and .75 of 
what was left of the preceding ekiee at a third sale. What part of the 
invoice remained after the third sale ? 

33. I bought 6000 yards of mnslin at 6 cents per yard, sold .018 of 
the porohose at one sale at 6 cents per yard, .25 of what was left after 
the first sale at 7 cents per yard, and the remainder at 8 centa per 
yard. What was my total gain ? . 

33. A retail grocer sold .138 of an invoice of sugar on Monday, 
.098 on Tuesday, .11 on Wednesday, .106 on Thursday, .2 on Friday, 
and .25 on Saturday. He then had 175^ pounds remaining. How 
many pounds of sugar did ho sell on each day ? 

34. I paid ti5280 for a house and .03136 aa much for a lot. What 
was the cost of both ? 

35. A man bequeathed .126 of his property to an orphan asylnm, 
■^ to his son, and the remaining $24120 to his wife. What waa the 
value of his property F 

30. A man sold .75 of his farm and had 115 acres remaining. 
How many acres did he sell ? 

37. A man sold off 304 acres from his farm and had 231 acres 
remaining. What decimal part of his farm 4i4^« aeW.^ 

JOS 
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38. After making a payment of .475 of his debt, a man finds that 
he still owes 1210. How mnch did he originally owe ? 

39. A grocer bought sugar and coffee amounting to 1114.80, the 
cost of the sugar being .435 of the cost of the coffee. What did he 
pay for each ? 

COUNTING-HOUSE PRACTICE. 



153. CSoonting-House Practice, as here treated, embraces the prin- 
cipal contractions employed in business computations. 

154. Quantity is the total number of pounds, yards, dozens, etc., 
inyolved in a business transaction. 

155. Price is the money value of one pound, one yard, one dozen, 
or one measuring unit of any kind of commodity inyolved in a busi- 
ness transaction. 

156« Cost is the money value of the total number of units involved 
in a business transaction. 

Rem. — Cast is the product^ and its two factors are Price and Quantity (De- 
daction, Ol). Hence, if cost %$ required^ multiply its two given factors; and if 
cost is given, divide it by its given factor cmd the q%u>tient will be its other factor, 

157« Calculations involving a given or required cost can often be 
simplified by changing the decimal price to its equivalent common 
fraction of a dollar. 

Rem. — An Aliquot Part of a number is such a part as will exactly divide that 
number. Hence, a decimal price is an aliquot part of a dollar if the numerator of 
its equiyalent common fraction is 1, showing that the decimal price is an exact 
divisor of $1. 



Aliquot Parts of One Dollar. 



60^ =tf 



20^ =li. 

i2i^ = ^. 



10^ = ^. 



Aliquot Parts of Aliquot Parts of One Dollar. 

12i^ = iof50^. \ 5^ =^1^01 50^. \ ^ 



6^ = tiV. 
2^ = Uf' 



=z\ot 25^. 



92 comrTisa-aouBB px actios. 

158. To find tht ooit vlwn tin price u an aliqaot part of $1. 

Illustrative Example. 

What is the coet of 751 bushels of wheat at 11.75 per bashel ? 

Explanation. — At %1 per bo., Solntion, 

the cost ia u manj dolkn as (751 = coet at %\. 

buBhelB. or 4701 ! at W per bu., (J oi |761) »375.60 = " " 6V. 
the cort is half M many dollawM (joi»876.60) *187.7S = " " W. 
bnBheU,or|875.B0jat25*perbn., " I _Vi^t^^ 

the cMst is half as much aa at SO^ ♦1314.26 = " " »1-TO 

per ba., or $187.TS ; hence, at 

|1 +00^+35^, or «1.7S per bu., the Or, 11.75 = $}. 

cost is »761+»875.60+»I87.7B, ot (7fil x 7) -5- 4 = 11314.26. 

tlS14.2S. 

Bole. — I. Divide the quantity by the Jiumber of Ua units 
■ that wUl cost $1. Or, 

II. Multiply the quantity by the price expressed as a com- 
mon fraction. 

Examples for Practice. 



Find the ooat of 

1. 8271 lb. coffee, at 33J^. 

2. 7512 " sngar, " 12^^. 

3. 918 " honey, " 16|ff. 

4. 1816 yd. bunting, at 20^. 
B. 324 brushes, " 26f!. 



S. 7834 bu. oats. 



Find the ooat of 

7. 340 bu. rye, at 75)(. 

8. 560 lb. tobacco, " tl.25. 
g. 318 bu. wheat, " tl.l2|. 

10. 712 " corn, " ILISJ. 

11. 625 bbl. flour, " $5.66|. 



63^^. la. 2712 " apples, " $2.87^. 



159. lo find the quntity when the priee ii &n aliquot part of #1. 



Illusth 



Example. 



How many yards of dress goods can be bought for $75, at 25 cents 
per yard ? At 66| cents per yard F 

Firat Solution.— At 25^ per jard, $1 will buy 4 yards, Pint Solution. 
Mid (19 will buy 7S times 4 yards, or 800 yards. 76x4 = 300 yd. 

Second Solotion.— Bivide the cost ($76) by the price 
tapreasod as a common fraction (66|^ = U), obtaining Second Solution. 
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Bole. — ^I. Multiply, the cost by the quantity that $1 can buy. 
IL Or^ divide the cost by the price expressed as a common 
froiction* 

Examples for Practice. 



Find the number of yards. 

Cast, JMeepsryd, 

I. $276 12i^. 

a. $348 25^. 

3. $267 16f^. 

4. $1908 33i^. 

B. $514. 6}^. 

6. $628.14 76^, 



Find the number of gallons. 

Cost, ^rieep&r gal, 

7. $753 37i^. 

8. $1456 87i^. 

9. $135 62J^. 

10. $375.50 $1.25. 

11. $920.80 $1.66f 

12. 9t)x0.oU. ........... 9i-* 7o. 



13. How many pounds of coffee at 16| cents per ponnd should be 
given in exchange for 320 pounds of sugar at 10 cents per pound, and 
140 gallons of molasses at 75 cents per gallon ? 

14. I bought 50 yards of cloth at $2.50 per yard, 182 yards at 
$3.25 per yard, and 153 yards at $1.33^ per yard, and in payment 
agreed to deliver 500 yards of muslin at \2\ cents per yard, 800 yards 
of jeans at 25 cents per yard, and the remainder in cottonades at 20 
cents per yard. How many yards of cottonades should I deliver ? 

160. To find ooit when the prioe is per 100 or per 1000. 



Illustrative Example. 

What is the cost of 8256 feet of boards at $3.45 
per 100 feet ? 

Explanation. — ^Maltiply the quantity (8256) by the price 
($8.45), obtaining $28488.20 as the cost, if the price had been 
$8.45 per foot; but as the price is $3.45 per 1(X) feet, this 
product is 100 times too great. Therefore move the decimal 
point two additional places to the left, which is equivalent 
to dividing the product by 100, to obtain the true product 
($284.88+). 



Solution. 

8256 
3.45 

41280 
33024 

24768 
$284.8320 



Bole. — I. Multiply the price per 100 by the quantity, and 
point off two mare decimal pla^^es than are found in both 
factors, 

II. Multiply the price per 1000 by the quantity^ and point 
o^ three rnare decimal places than are fauivd m'bot\\. ^acrWr^. 



COVNTINO-BOUBB PRACTICE. 



Examples for Practice. 



Find the ooat 

<iwmtiiy. Priuptr 100. 

1. 7183 ft. boards @ 12.75. 

a. 5196 lb. freight " »1.35. 

3. 875 pine-apples " tl3.50. 

4. 3375 cabbo^ " tS.lS. 
6. 7450 coGoa-nats " 16.35. 
«. 8215 lb. beef " ♦11.25. 



Find the ooit 

Quantity. Ptiet p 

7. 6835 ft. scantling @ tll.35. 



340 railroad ties 
9. 76382 bricks 

10. 1875 shingles 

11. 9870 melons 
13. 3500 cigars 



1275.50. 

17.50. 

♦8.25. 

«183.00. 

184.00. 



16L To find the oott when the price is per ton of 2000 potuidi. 



Solatiea. 
7564 



151280 
23693 



iLLUtTRATIVE EXAMPLE. 

What is the cost of 7564 ponnds of coal at 16.40 
per ton? 

ExpluatiOQ.— If tfi.40 ia the price per ton at 2000 lb., 
\ of $6.41^ or 98.30 most be the price of \ of 3000 lb., or 1000 lb. 

Hence, applying 160, multiply the qiumtit; (7564 lb.) b; 
the price per 1000 lb. ($S.90) and point off S ilecimtl places, 
obtaining 921.30+ u the lequired cost. ^M.X\J*V» 

Bqje. — JlfuiUply (he quajvUty by oTie-half (he price per ton 
of 2000 pounds, and point off iAree more deoimal places than 
are eoniained in bath factors. 

Nora.— If more convenient, the price per Um may be multiplied by one-half 
the number of ponnds ; or the price per ton by the number of ponnds and the 
product divided by 3. 



Find the oott. 
Quantily. 
1. 3456 lb. coal 
a. 58763 " iron 
3. 7134 " hay 



Examples for Practice. 
Find the eott. 



Steeper Ion. 

@ •5.75. 

" 165.30. 

" $15.76. 
4. 5387 " gnano " »53.45. 
». 35872 " quartz " »375.00. 
IJ. What is the cost of five loads of hay -weighing respectively 
JSI0, 1591, 2100, 1759, and 1698 poundB, at UT.Wi ^^ ^^^ 





Q,^ilS. 




PtiMferttM, 


«. 


976 lb 


ice 


@ 


t6.46. 


7 


1574 " 


coal 


" 


♦7.60. 


e 


6358 " 


freight 


" 


•3.25. 


9 


7150 " 


straw 


" 


»9.50. 


W. 


312 " 


lime 




»6.76. 



I 
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12. A dealer bought 8375 pounds of coal at $5.25 per ton, and 
retailed it at 35 cents per 100 pounds. What was his gain ? 

162. Grain, seeds, and other farm produce are sold by the bushel 
of a certain number of pounds. The weight of a bushel in pounds as 
prescribed by law in most States, is as follows : 



Barley 48 

Beans 60 

Buckwheat 48 

Clover Seed 60 

Com, shelled 56 



Com, in the ear. . . 70 

Com Meal 50 

Data 32 

Peas. 60 

Potatoes 60 



Rye 56 

Bye Meal 50 

Timothy Seed 45 

Wheat 60 

Wheat Bran 20 



163. To find the ooft of a giyen number of pounds when the 
price is per bnihel. 



Illustrative Example. 
What is the cost of 874 lb. com at 65 cents per bushel ? 



Ezplmnation. — 874 times 65 cents, or $568.10 
would be the cost if the price were 65 cents per pound ; 
bat as the price is 65 cents per bushel of 56 pounds, 
the obtained cost is 56 times the true cost. Divide 
by 56, obtaining $10.14+ as the true cost. 



Bule. — Multiply the weight in pounds 
by the price, and divide the product by 
the number of pounds in a bushel. 



Solution. 
874 
.65 

4370 
5244 

56 ) 568.10 ($10.14 -t- 
56 



81 
56 

250 
224 

26 



Examples for Practice. 



Find the cost. 

Quantity. Price per hu. 

1. 31251b. rye @ 85^ 

a. 4116 " shelled com " 62^^ 

3. 728 *' wheat '* 95^ 

4. 275 " timoth78eed"$2.25 
6. 948 ^^ com meal *' 75^ 



Find the cost. 

Quaniify. lYieeperlm. 

6. 23501b. beans @$1.75. 

7. 5739 " buckwheat " $1.15 

8. 7134 " potatoes '' 58^ 

9. 1725 " wheat bran '' 24^ 



96 BILLS AND ACCOUNTS. 

11. I boQght S836 lb. com at 65^ per bushel, sold 2354 lb. at 70if 
per bnabel, and the remainder at 73^ per bushel. What vas my total 
profit ? 

BILLS AND ACCOUNTS. 

164. An Aooount is a record of one or more sumB or items due 
from business transactions; such as purchases or sales, serricea 
rendered, etc, 

16A. The Ledgsr is the principal book of accounts, in which the 
several items of each account are systematically arranged under the 
head of debit or credit, or both. 

166. The Debit side of an account (marked Dr.) exhibits the 
amounts of the items due to the party keeping the account for goods 
sold, flerrioes rendered, money paid, etc. 

167. The Credit side of an account (marked Or.) exhibits the 
amonnta of the items due from the party keeping the account for 
goods bought, services or money received, etc. 

Rbm. — The difference between its debit and credit aide in cailed the Balance of 
the account. 

168. A Bill or Inroiee is a detailed statement of mercbaadise 
sold or of services rendered. 

Huf, 1. — A Bill or Invoice should Btttte the place and date of sale; the Duoee 
of bujer and seller; the terms of the sale; the identiffing mark of the case, bale, 
barrel, etc., in which the merchandise has been shipped; the distingaishing char- 
acters or numbers which are marked on the smaller packogu of a cose of rois- 
oellaneouB articles so that each may be readily foand; the quantity, name, and 
price of each item, with its aggregate amount ; and other details, if any, of the sale. 

Bui. 3. — When paid, the Bill or InToice is usually receipted by writing at the 
bottom, under the words "Beceired Payment," the signature of the party or Ann 
selling the goods. 

Rbm. 8.— An Butboriced employ^ may receipt a Bill by first signing his own 
name and, in the next line, that of his employer, preceded by the word for, as in 
Bill No. 8; or what is more customary, by writing his employer's name first and, 
fn the next line, his own name, preceded by per or £y, as in Bill No. 2. 

169. A 8tst«m«at of Aoeoimt is a written exhibit of the sum of 
the items charged at different dates of purchase. 

Rbm.— A Slt^emmt is not itemized as a Bill, but embraces the date and the 
aggregate of each sale, the itemized Bills of which had been previously render«d, 
as in No. 7. 
104—169 
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170. In making out Bills, etc., many terms, charactere, and 
abbreviatioDB are used, the principal of which will be fonnd in the 
following list : 

COMMERCIAL ABBREVIATIONS. 









DOMD. 


H.B. 


.TikapwtlcnlirDotiee. 




Pfc«tiI».UU. 




DiT(« ... 

I>I.CITd>. 


Di«j»««. 

aw»- 




A«t 


A«"«- 






Apr 

Ait. 


ApriL 

Artl«d. 






X.AO.B. 


tZmnnidoml.- 
1 ikiii* aieepted. 


F 

Pp.. 
Pijt« 


PW- 


AT* .... 


An«»*- 




















P«.P 
Pkg.. 
Plto.. 


or» Bj.Mbjtli.. 

P«!kaee.. 






•Te-d- 

ru 

Pot 


Fte^ed- 






















Ft 

Qti. 


iFootorfML 


PlOI. 

P«.... 
Qr... 

Ree-d 
See't. 






















«»»^- 
















«,«.» 18«»'™' 


Bo 


Bdrt-m Hhd 








Lb 


Thftti.. 


BiJlrosd. 

rU Rolk. 






Ini 

Iiut 

Int 

Jan 


..!'pnienl month 
Inlenrt. 

J«"»rj. 

JonloT. 




Chrl.... 


Chirged. 












BWpt 

stbt.. 


eblpin«t. 








C.O.D.. 
Ool'd ... 














^}^~' 




eODdB 

Sopn-. 






I*ag 


L.dB"- 

TlKMlMnd. 




Cr 

C* 






.■■.'.'.'..'■',.. .Cm-. i« 




Owt 


....Hondndirdslit. 

Pun™. 

DBMmbt.. 


if^ 


^^„;^^^ 


mt 




















Xo 
Vr 


HODIII. 

..IlMteromiMer. 






Td»... 










Do., ditto, 


CO» 




4MERCIAL CHARACTERS. 




«/ 


Acconnl. 

Cweot. 

CiMctnitrfc. 




JMtto.ortbonme. 


»..., 


PBT.OtbjIhe. 


•/' 








T::::::::. ::::::::::^..^. 







ds 



BILLS AND ACCOUNTS. 



Rkm, 1. — 5' yards, 8' yards, 18* yardi, respectively mean BJ, SJ, and ISf 
yarda; 12'* bufiheU and 75" bushels respectively mean 12 bushels 84 pounds 
and TS bushels 18 pounds. IS'* pounds and 18" pounds reepectiTely mean 16 
pounds 12 ounces and 18 pounds 11 ounces. 

Rem. 3.— S4 doi., — — — - r^-rr "e^" 3* doz.— 8 doz. @ %t per doicen, 14 
9?, ^8.26, (o.TOt 
doi. @ (8.36 per doien, andSdoz. (g) |8.T5 perdosen, the quantity being written 
above a horizontal line and its price below. 

Rbm. 8.— IB doz., I ® 80f , 1 @ W, 1 @ W, mean 16 dozen— 8 doz. of No. 
1 ® 80f per doz., 7 doz. No. 3 ® 7W per doz., and 4 doz. No. 3 ® 62^ per doz., 
the quantity being written above a horizontal line, and the class or distinguishing 
number of the goods below. 

Rim. 4. — 3 bbls. sugar 'IS-i* means 2 barrels sugar, one barrel weighing 
247 lbs. grose, from which has been deducted 19 lbs. for the weight of the barrel, 
the other barrel 2S8 lbs. gross, minus 20 lbs. for weight of barrel, leaving 
(247— 19) +(258— 20) or 468 lbs. as the net weight of the sugar charged. 

171. The (ollowing embrace BeTeral forma of Billa, Invoices, 
Statements, etc. The pupil should carefully and neatl; copy each 
with pen and ink, make the neceasary extensions, and "foot up" the 
eeveral columns. 



Mr. Geo. W. Kauuond, 



Baltiuore, /)«c. 18, 1886, 



T« 


pmaCiah. 


Bouffkt of Courtney & Bro. 




4 


lbs. Old OoTt. Java Coffee 


ZSf. 


V 


•• 








i 


■' Oolong Tea, 


7W. 




•• 








13 


" Granolated Sugar, 


7iP. 


* 


*• 








10 


" A Sugar, 


H^. 




•• 








S 


" P. R. Rice, 


6jr. 




« 








2 


gal. Syrup, 


tSf. 


• 


*• 








1 


" N. 0. UolaaseB, 


nf. 




*• 








A 


doz. Cans Tomatoes, 


11.50. 




•• 








1^ 


" " Peaches, 


«1.80. 


• 


•• 








i 




♦8.60. 


• 


•• 








i 


" Strawberries, 


♦8.26. 




•• 








9 


lbs. Cheese, 


25C. 




•* 








n 


" Butter, 


40^. 


• 


•« 








1 


" Bro. Sugar, 


tf. 




•* 


r* 


M 
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BUllTo. 2 










Peilabelfhia, 8^t. 1, 1886. 


A. J. BU.D6KAV, 


Per Expraa. Bovght of J. FaQAH & SOK. 




4 


D(».Hktebeta @» 


$•• 


M 




8 


" " 






" 7 


•• 


M 




2 


■'Doa«prtog^ 






" 8 


• 


•* 




S 


" Chaiiu, . 






" au" 


••. 


M 




13 


" " 






.. 8" 


••' 


M 




10 


" A bito, . 






" 8" 


•• 


M 




10 


Itou AwU, 






•' S 


« 


•• 




« 






" 7W 


" 


•• 






*•" 


M 


Rtoeired Pajront, 


J. ViitAX & SoK, 












PerW.&HiLi. 



Gnx W. BiBD & Co^ 



BlU Ho. S. 

Bbadfokd. Fa., Sept. 19, 188S. 
Bought ofUnz Sbadpobd Paper Ca 



ire.af 


So.9f 


Kind •/ PBJW. 




Ciua. 


^. 


..O^ 


74M 


15 


Coiigi«»Noto, . . . 


S 


75 


181 


»•• 


•. 




10 


" "... 


« 


W 


I8i 


•• 


•• 




10 


'• Latter, 


10 


100 


161 


•• 


•• 




S 


" ipk-. ■ 


18 


eo 


m 


•• 


•• 




SO 


■' Cap, . . . 


BO 


400 


17! 


•• 


•• 


7881 


96 


C»f«t4l CSty Broad BiU, . 


IS 


800 


17 


■• 


•• 




as 


BalUmora Cap, 


14 


850 


191 


•• 


•• 




64 


Dixie Note plate fln.. 


7 


448 


19 


•• 


M 


7S88 


10 


CMigrwi L^ Cbp, 


18 


180 


19 


•■ 


•• 




10 


" Broad BUI, . . 


14 


140 


17 


•• 


•• 


7Se7 


80 


Druid Mills Cap, . . 


14 


420 


18 


•• 


•• 




$•» 


"iT 






BmieiTedPa 


yment, 
J.B. 


JiMM, 




8tpt. 


39, -eo. 






tatrtk 


Bcadloi 


idPai* 


rOft 



100 BILLS AND ACOOUJrTB. 

BUI Ko.4. 
B. a. io», FM. M. Baltikobs, June 3, 1886. 

Qbo. B. Wbstbbfibld, 

Bought of Ganbt, Oilpik & Co. 

TmniUiSOdBTi, Shipped b7Vwl«ni If d.B-R. 





1 


K»B CrjMl Chlontto ct Pota^, US lbs. 


Ml 


$~ 


*m 




1 


lira. Pnwn Alnmj 


898 " 


fH 


•• 


•• 




8 


" Ground " 


1900 " 


2 


•• 


•• 




10 


" GlMberSalU, . . 


8M0 " 


i 


•• 


•• 






170 










1 


BdaOomUTirh, . 


) = 1M " 


29 


•• 


•• 




100 


(o-QDiniiu), . . 




1.40 


■« 


•« 




200 


lb. Caib. IbgnaBi^ . 






80 


•• 


■• 




1 








78.00 


•• 


•• 




1 


" OBbMAlSMp. . 






14.00 


•• 


•• 




1 


" Sarar " . 






B.00 


• 


•• 




s 


" Bkth 






11.00 


•• 


•• 




4 


" aijowine " 






81.00 


•• 


•• 




1 


bbL^AIoobol, 


4eg»L 


2.18 


•*• 


•■ 






f»« 


M 






IiMiniioa. 


• • • 




8 


80 




t— 


- 



HOOTBB&OO., 
923, a. B. Ur. 



Nbw Yobs, Julif 20, 1886. 
Bought of A. T. Btbwabt & Co. »t 



Com. 






?:a. 




♦ 87 
#88 


U 
23 


28' 88" 88* 88» 8«' 88' 48 89' 87 
SS' 87* 44' 88> 41> 87' 48 48< 2T> 
87' 88» 41' 88 86 87» 

Pm. Stwidard Print*. 
80' 88> 87 89> 4l> 46 8»> 42> 46> 
48* 44> 41 89' 86* 88' 88* 20> 88> 
87> 8fi> 86 87> 85 


-. 


» »« 






»~ 


•• 



t 



tm 



■^*m- 
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Bill No. 6. 



Mb. T. W. JoHirsoK, 



Baltimore^ July 3, 1886. 



City, 



.vwte S18. Batighi of Elliott & Oasb. 

Terms : No olaliiis allowed unlen made within ten days from date of invoice. 





18 


M 9960— 6 Enyelopes, . 


1.60 


$•♦ 


•« 








6 


*• 6 *• . , 




1.75 


«• 


•• 








8 


" 7684 8 " . . 




1.85 




•• 








8 


" 6J «« . , 




2.10 




•• 








8 


BiDB. Treasorj 14 Legil, 




2.80 




— 








i 


Dob. 066 PramM, 




9.00 




— 








i 


" 688 " . . . 




. 10.80 




— 








i 


" 601 " . . , 




6.00 




mm 


• 






1 


" 081 «• . . , 








50 








i 


** 449 « snuOl, 




6.75 




•• 






\ 


8 
1 


" 449 << laige, 
'• No. 8 Pads, . 
•« "10 " . 




8.90 
85 




•• 
mm 

40 








u 


Gra Penholden, • 




8.50 


• 


«• 










12JB0 18.00 27.00 














1 


DocPhotoB 124 219 160 

1.00 S.0O ij» aj6 




•• 


«• 








i 


*< «« 462 77 469 428 




• 


•« 








i 


" Arnold's Ink, quarts, • 


5.50 


• 


•• 








1} 


** Spenoerian Ink, quarts, , 


6.25 


• 


•« 








i 


** '* " pints,. 


8.75 




•« 








1 


« w " hlf-pints, . 


2.10 


• 


ee 












T** 


m» 



Mb. W. E. Sadlbb, 



No. 7. Monthly Statement. 

Baltdcobe, Jutff 1, 1886. 



Carroll, Md. 



JWtoPlj». 



Debtor to Allek S. Will. 



June 


10 


«< 


15 


« 


17 


«« 


25 


M 


"1 



To luYoioe rendered 




< 



lOS BILLB A ITD ACCOUNTS. 

8. W. H. Smith bought of Geo. S. Tyler & Co., July 3, 5 doz. W. 
^I. bolte, 6 in., @ |2U; sj ^oz. 10 in. drawing-kniveB @ «9"; 2^ 

doz. socket chisels, 1^ in., @ t?'-'; 2} doz. 10 iu. screw-driTera @ 
tG^Jt ■ 2^ doz. Ames cast-steel shovela ® tlS*^ ; 3} doz. nail gimlets 
@ 50^ ; 2^ doz. spike gimlets @ 7B^ ; 1} doz. claw-hammers @ l&^' ; 
} doz. smooth! Qg-planes @ 19^^ ; | doz. jack-planes @ $10^^ ; 1^ doz. 
garden rakes @ t&^ ; and J- doz. lawn rakes @ 14^. What is the 
amount of bill (Form of Bill No. 2)P 

9. Geo. H. Lewis bought of the Mt. Holly Paper Co., July 16, 
1884, case jf 8323 : 32 reams Congress note, 5 lbs., @ 16^ ; 24 reams 
same, G lbs., @ 16}^ ; 18 reams Congress letter, 10 lbs., @ 17i* ; 8 
reams same, ^ packets, 13 lbs., @ 17^. Case j| 8391 : 38 reams Drtiid 
Hills cap, 12 lbs., @ 19^ ; 32 same, 14 lbs., @ 19^ ; 16 reams Drtiid 
Mills broad bill, 12 lbs., @ 18|^; 13 7«ama same, 10 lbs., @ 18J^; 
16} reams Congress legal, 13 lbs., @ 19^!^ ; 8 reams same, 14 Ibe., @t 
19}^. What is the amount of bill (Form 3)? 

10. T. W. Jenkins bought of D. Leonard ft Co., Aug. 9, | doz. 
0. £. shirts @ t33 ; ^ doz. linen hdkfs. @ t9U ; i^ doz. 0. K. 
collars @ tZ^ ; i doz. neckties @ $6^ ; i doz. undershirts, ^ 42, @ 
117" ; i doz. cotton hose @ $2^ ; J doz. mixed do. @ t4" ; ^ doz. 
silk do. @ tlS'A. What is the amount of bill (Form 4) ? 

11. Frank Church bought of W. H. Patrick & Co.,Sept.9, 5 lbs. O.G. 
Java cofFee ® 32^ ; 3 lbs. Uocha do. @ 28f> ; 25 lbs. granulated sugar 
@ 8^ ; 20 lbs. coffee A do. @ 7^^ ; 5 lbs. crushed do. @ 9^^ ; 1 gal. N. 
O. molasses @ 65^ ; 3 lbs. Heno tea @ 50^ ; H lbs. batter @ 45^ ; 1^ 
OS. nutmegs @ 6^ ; 7 lbs. Oswego starch @ 17^ ; 8 bars soap @ 7^^ ; 
H lbs. cheese @ 32^ ; f doz. canned com @ $2^^ ; } doz. canned toma- 
toes @ tl"- ; J gal. maple syrup @ W" ; 2 lbs. sperm candles @ 35^ ; 
3 bottles yeast powder @> 13^. What is the amount of bill (Form 6)F 

13. M. S. Chapman bought of H. B. Claflin & Co., Sept. 1, case 
jt 143, — piecee American fancy prints, 38' 26> 33> 36' 38* 41 42* 
44' 45 38 37* 86» 39' 28' 34* 37* 29' 36' 35 37 39' 40 41 43» 44» 
36« 39» 37» 43' 28* 29' 34» 37' 38 40 42' 43* 37' 28' @ 6^^; 

Case f( 149, — pieces Manchester delaines, 36> 32 34' 37* 38< 37 
43' 43* 44» 47* 37* 31> 41* 28> 33* 29' 26* 38» 37 36' 41* 46* 29' 
3&» 45» @ 17^^ ; 

Case ]| 167,— pieces Amoskeag sheetings, 38' 39* 31* 37* 26> 33' 
87 36» 41* 29* 28» 27* 26* 33' @ llf^. What is the amount of bill 
(Form 6)? 
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13. Job. S. Sinclair bought of Jno. A. Harrison & Co., the follow- 
ing goods : Mar. 3, 1885, 5 doz. plates : 2 doz. 5 in. @ 85^, 2 doz. 6 
in. @ 95^, 1 doz. 7 in. @ %1^^ ; 5 sets tea ware @ 13^ ; and 3 doz. 
pitchers : 1 doz. 4 qt. @ $3^ ; 2 doz. 6 qt. @ %^^. Mar. 18, 1885, 
4 doz. tureens : 1 doz. J| 1 @ 13", 1 doz. J| 2 @ 13^, 2 doz. j| 3 @ 
•4*4; and 5 doz. bowls @ %%^. Mar. 23, 1885, 7 doz. dishes. @ 
t4<^ ; 8 sets dinner ware @ $&S4 ; and 5 bowls and coyers @ 95^. 
Mar. 27, 1885, 5 doz. sjrup cans @ $3^. Bender separate bill for 
each sale, and monthly statement for March (Form 7). 



DENOMINATE NUMBERS. 

173. A Denominate Number is a concrete number whose units are 
used to measure, to weigh, or to value. 

6 yards (units of measure), 3 pounds (units of weight), and $16 (units of value) 
are denominate numbers. 

173. A Simple Denominate Number is one which expresses its 
units in a single denomination. 

2 feet, 7 gallons, 8 hours, are each simple denominate numbers. 

174. A Compound Denominate Number, usually called a Com- 
pound Number, is one which expresses its units in two or more 
denominations. 

(5 feet, 8 inches), (8 gallons, 8 quarts, 1 pint), and (7 dollars, 58 cents) are 
compound numbers. 

175. Similar Denominate Numbers are such simple or compound 
denominate numbers as express units of the same class of measures, 
weights, or values. 

The simple denominate numbers 8 pecks and 19 bushels are called similar, 
because both denominations belong to the scmie doss of measures (dry measure) ; 
and the compound numbers (5 miles, 18 rods, 1 yard) and (4 yards, 2 feet, 7 inches) 
are also similar because the denominations of both are of the same class of meas- 
ures (linear measure). 

176. Similar Denominations, whether of simple or compound 
numbers, are those of their terms which are of the same name, as well 
as of the same class. 

While 8 i>ecks and 8 bushels are similar denominate numbers, they do not 
express similar denominations ; but 3 pecks and 8 pecks are similar denominations, 
for they are of the same name (pecks) and of the same class (dry measure). 
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MEASURES OF VALUE. 

177. The Talne of a thing, in a comnLercial senfie, ia its worth, or 
what it will produce when sold. Money is the measure of Talue. 

Rkm. 1. — Speeit cwisista of gold, pUtinnm, Bilver, nickel, copper, or bronso 
coins, which &re stamped by the government which isanes them, to authorize their 
circulatioQ and to denote the number of monetary unita they represent. 

Rem. 2. — AUoy is a baser metal, which is compounded with gold and silver in 
making coin, to render such coins harder and more dorable. In estimating the 
value of coins, the alloy is not considered. 

Reh. S. — Bullion is oncoined gold or silver in bars, or in the maas. The term 
bullion is sometimes applied to coined gold and silver which has been dipped, 
punched, or otherwise mutilated, or when abraded to such an extent that it 
cannot longer remain in circulation. The value of such coins is thui estimated by 

UNITED STATES MONEY. 

178. United States Xoney is the legal currency of the United 
States. The staadard unit is the gold dollar which weighs 25.8 grains. 

Rbv. I. — The mill is not a ooin. It is tabi.b. 

used simply as a matter of convenience to k, ^^^ /^ j ^ ^ ^^^_ /^ j 
denote tenths of a cent. In expressing ,- , , ,. ,, ; 

. , ,. .„ „ ... , ., 10 cents = 1 dime (d.) 

final resnlta, mills are usually omitted if ' ' 

less than 5, and regarded as an additional 10 dimes = 1 dollar (•) 

cent if Q or mons. 10 dollars = 1 eagle (K) 

Rek. S.— All gold coins' of the United 
States are a legal tender at their nominal valne for any amount, unless mutilated 
or abraded below )g| of their original weight Currency dollars (silver) are also 
a full legal tender for any amount; but silver coins of lower denominations than 
one dollar are only a legal lender for sums not exceeding |10. Nickel and bronie 
coins are a legal tender for sums not exceeding 2S^. 

Rem. 8.— United States money is expressed and read decimally. Eagles and 
dimes are not specifically named in reading, all at the left of the decimal point 
being read as dollars; the two orders following the decimal point, as oents; and 
tlie lower orden, if read at all, as mills and fractions of a mill. 



ENGLISH OR STERLING MONEY. 

179. Sterling Money is the legal currency of Great Britwn. The 
standard unit is the pound or Bovereign, the value of which, in TJ. S, 
money, is 94.8665. 
Jr7—J79 
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BsM. 1. — Other denominations 
of English money aie ^e florin (=3 
shillingsX the crown (=6 shillings), 
and the guinea (=21 shillings). 

Rem. 2. — ^The pound is not a 



TABL^ 

4 farthings (far.) = 1 penny (d.) 
12 pence = 1 shilling (s.) 

20 shillings = 1 pound (£) 



coin, but simply a denomination of 

cnrrency represented in the coinage by the sovereign, and in the paper currency 

by the £1 note of the Bank of England. 

Rex. 8. — In expressing sterling money, shillings are usually written at the 
left of an incline plane, pence at the right, and farthings as fractions of a penny. 
Thus, 6 shillings is written 6/-; 7 shillings and 6 pence, 7/6 ; 8 pence, -/8; and 
8 shillings, 6 pence, 1 farthing, 8/5}. 

CANADA MONEY. 

180« Canada Money is the legal cnrrency of the Dominion of 
Canada. The standard unit is the dollar. 

Rem. 1. — The denominations of Canada money are the miH, the cent, and the 
dollar, all of which have the same nominal value as the corresponding denomina- 
tions of U. S. money ; but their intrinsic value is a little less, the fifty-cent piece 
of Canada being worth about 46} cents in U. S. coin, and the smaller silver coins 
in the same proportion. The gold coins of Canada are the English sovereign and 
half-sovereign. 

Rem. 2. — ^In Canada^ accounts are now usually kept by the decimal notation 
in dollars and cents, the sovereign being estimated at $5. 

GERMAN MONEY. 

181, German Money is the legal cnrrency of the Empire of Oer* 
many. The standard unit is the mark, worth $.2385 in U. S. money. 

Rem. — ^The denominations of German money are the mark (reichsmark) and 
the penny (pfeMug\ 100 pennies equaling 1 mark. German money is expressed 
decimally, 20 marks and 9 pennies being written 20.09 marks. 



FRENCH MONEY. 

182* French Money is the legal cnrrency of France. The stand- 
ard nnit is the franc, worth $.193 in U. S. money. 



Rem. — French money is ex- 
pressed in francs and decimab of 
a franc 18 francs, 5 decimes, and 
8 centimes are written 18.53 francs, 
and read 18 francs and 53 centimes. 



TABLE. 

10 millimes (m.) = 1 centime (ct.) 
10 centimes = 1 decime (dc.) 

10 decimes = 1 franc (fr.) 
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183. The following Table will show the units of carrency of the 
priacipal nations of the world and their intrinsic talue in U. S. monej, 
as proclaimed by the Secretary of the Treaeuir on Jan. 1, 1886. 



Vntt v/CWfTOMir. 



Argentine Republic 


Peso of 100 oentaTOfl 




AustiM .... 


Florin of too kieutzers . . . 


Belgion. .... 


Franc of 100 contimae . . . 


BoliYia .... 


Boliviano of 100 centaTos . . 


BrazU 


Uilreia of 1000 ntis . . . . 


British Amerion . 


Dollar of 100 cents 




Chili 


PesooflOOcenUvoa 




Cab* 


Peso of 100 centavos 




DeoDuirk .... 


Crown of 100 Sre . 




Ecuador .... 


Pesoof lOOoentaTos 




EgTPt 


Piaster of 40 paras 




France .... 




Great Britain . . 


Pound sterling of 30 shillings 


Greece 




Genaan Empire . 


Hark (d 100 pfennigs . . . 


HarU 

India 




Bupee of IS annas . . . . 


IflT 


,LiraotlOOcent«eimi . . . 


Liberia .... 




Dollar of 100 oents . . . . 


Hexioo .... 


Dollar of 100 cenUTOB . . . 


Netherlands . . . 


Florin or Guilder of 100 cents 


Korwa; .... 
Peru 




Sol of 100 centeTos . . . . 


Portugal .... 


Milreis of 1000 reis . . . . 


Busdft 


Rouble of 100 eopeeks . . . 


Sandwich IsUnds . 


Dollar of 100 cents . . . . 


Spain 








Switzerland . . . 


Franc of 100 centimes . . . 


Tripoli .... 


Hahbub of 90 piasters . . . 


Turkey .... 


Piaster of 40 paras . . . . 


n. S. of Colombia . 




Venezuela . . . 


Bolivar 



Gold and Silrer. 
SilYer .... 
Gold and Silver. 
Silcer , . . , 
Geld . . . . 
Gold . . . . 
Gold and SilTer. 
Gold and Silver. 
Gold .... 
Silver .... 
Gold . . . . 
Gold and SUver. 
Gold . . . . 
Gold and SilTer. 
Gold .... 
Geld and Silver. 
Silver .... 
Gold and Silver. 
Silver .... 
Gold .... 
Silver .... 
Gold and Silver. 
Gold .... 
Silver .... 
Gold .... 
Silver .... 
Gold .... 
Gold and Silver. 
Gold .... 
Gold and Silver. 
Silver .... 
Gold .... 
Silver .... 
Gold and Silver. 



MBA8UEJS8 OF WEIGHT. 



107 



MEASURES OF WEIGHT, 

184. Weight is the measure of the force of gravity. 

Bbk. 1. — ^All terrestrial bodies are drawn towards the centre of the earth bj 
an invisible foroe called the cUtraeiion of gravikUion. By weight is meant the 
measure or extent of this force. Thus, if a quantity of sugar, placed in one dish 
of a balance, be drawn towards the centre of the earth with a force which will 
cause it to raise and balance a pound weight placed in the opposite dish, such 
quantity of sugar is said to weigh one pound. 

Rem. 2. — The standard unit of weight is the Troy F&und, and is the weight of 
22.794377 cubic inches of distilled water at the temperature of 89.88^ Fahrenheit, 
barometer at 80 inches. 

Rem. 8. — The kinds of weight in common use are distinguished as ' Troy 
WeigMf Diamond Weight, Apotheearietf WeigM, and Avoi/rdupois Weight, 



185. Troy Weight 

is used in weighing 
gold, silyer, jewels, and 
also in philosophical ex- 
periments. 



TROY WEIGHT. 



TABLE. 



24 grains (gr.) 
20 pennyweights 
12 ounce 



1 pennyweight (pwt.) 
1 ounce (oz.) 

1 pound (lb.) 



DIAMOND WEIGHT. 

186. Diamond Weight is 
used in weighing diamonds and ig parts = 1 carat grain, 

other precious stones. The stand- 4 carat grains = 1 carat, 
ard unit is the carat, which equals 
3.168 Troy grains. 

Rek.— The carat of diamond weight should not be confounded with the assay 
carat. The latter is not a denomination of weight, but simply denotes the reUUive 
purity of the gold in coins and jewelry. Thus, pure gold is said to be 24 carats fine. 
If 1} of a coin is gold and the remaining ^ is of any baser metal (termed alloy), 
such coin is said to be 22 carats fine; and if only |tf of it is pure gold and the 
remaining A alloy» it is said to be 18 carats fine. 



APOTHECARIES' WEIGHT. * 

87. Apothecaries' Weight is used by physicians and apothecaries 
in compounding medicines which are not liquid. 

184-187 
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Bm. 1,— PhysicUna, in prescribing, table, 

ezprem numben by the RoiuAn note- 20 grainafgr.) = 1 scrapie (3) 
i^,^^)^^l^,■u^^^ot 3 1^ =ldram (3) 

the usual capitals, aubstitating j (or the □ j ; » ; 

Bnai i of the RomM numeral, and writ- ^ ^""^^ = ^ °^^^ ( 3 ) 

ing the symbol of the denomination fr*- 12 ounces = 1 pound (ft) 

fort the numeral expreaeing ita quantity. 
Thus, 6 ouncea, 7 drams, 3 scruples, are written S "J. 5 ^ij. 9ij- 

Rek. 2. — The pound, ounce, and grain of apothecaries' weight are the aame aa 
the comeponding denominations of Troy weight, the only difference being in the 
subdivisions of their ounce weights. 

Rkm. 8.— Dry medicinea are weighed by avoirdupois weight except when 
compoonding physicians' prescriptions, formulae, recipes, etc 

AVOIRDUPOIS WEIGHT. 

188. AToirdupoii W«iglit is the eostomar; weight of commerce, 
and IB used in all cases except when compoanding medicines, and 
weighing precious metals and precious stones. 

Bu. 1.— At the TABI.E. 

United States custom Ifi ounces (oz.) ^ 1 pound (lb.) 

houses, in ocean 100 pounds = 1 hundredweight (cwt.) 

fre.ghta,andmwhoIe. gg hundredweight = 1 ton (T.) 

sale transactions in ° ^ ' 

coal, the Umg Ion of 2S40 pounds is used. 

Rim. 2.— The following denominationa are in common use: 100 pounds of Ssb 
=1 quintal; 100 pounds of prodQoe=l cental; 100 pounds of nailB=l keg; 200 
pounds of beef, pork, or flsh=l barrel; 196 pounds of flour=l bamL For the 
weight per bushel ol grain, seeds, etc, see 162. 

Rbk. 8.— While the corresponding denominationa of Tmy weight and ApoUi* 
ecaries' weight are the same (Rem. 2, 187), both differ from the corresponding 
denominationa of Avoirdupois weight as shown in the following 

COMPARISON OF WEIGHTS. 
7000 Troy grains = 1 lb., Avoir. I 437J Troy grains = 1 oz.. Avoir. 
5760 " " = 1 " Troy 480 " " = 1 " Troy 



MEASURES OF EXTENSION. 

189> Xeoinres of Extemion are used to measure lines, snrfacee, 
or solids. The standard nnit is the yard. 

Rkm.— Brery body has three dimensions, length, brtadlh, and Mtkneta. Ez- 
t«nsioD has reference to one or mOTe of these dimensions. 
J3S—199 
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LINEAR MEASURE. 

190* Linear or Long Measure is used in measuring lengths, 
breadths, depths, heights, or distances. 



Rem. 1. — ^Tbe following denomina- 
tions are in common use : 1 size = ^ of 
an inch (used by shoemakers); 1 palm = 
8 inches ; 1 hand = 4 inches (used in 
measuring the height of horses); 1 span 
= 9 inches ; 1 pace = 8 feet ; 1 fathom 
= 6 feet. 



TABLE. 

13 inches (in.) = 

3 feet = 

&i^ yards = 

820 rods = 



Ifoot (ft.) 
1 yard (yd.) 
1 rod (rd.) 
1 mile (mi.) 



SURVEYORS' UNEAR MEASURE. 

191. Snrveyori^ Linear Measure 

is nsed by surveyors in measuring 
boundaries of land, length of roads, 
etc. The standard unit is the Oun- 
ter's chain, which is 4 rods or 66 feet 
long. 



TABLE. 



7.92 inches = 1 link (1.) 

100 links = 1 chain (ch.) 

80 chains = 1 mile (mi.) 



MEASURES OF SURFACE. 

192. Measures of Surfetoe are used in measuring all surfaces by 
determining the number of square units * which they contain. 

BsM. — ^A suifaoe is the exterior of a solid or body. 

SURFACE OR SQUARE MEASURE. 

193. Sur&ce or Square Measure is used in measuring surfaces, 
such as land, boards, plastering, painting, paying, etc. 

TABLE. 

144 square inches (sq. in.) = 1 square foot (sq. ft.) 

9 square feet .= 1 square yard (sq. yd.) 

30^ square yards = 1 square rod (sq. rd. ) 

160 square rods = 1 acre (A. ) 

640 acres = 1 square mile (sq. mi.) 

BsM. 1. — ^The unit of measure in estimating land is the acre; and in esti- 
mating other surfaces, the square yard* 

* Far a dofloltion of "aqnare unit** and for other Infomiatloii relatiiig to florfaoe mesnire* 
261, 263, 363, and 264. 

190— 193 



110 MEA8URBB Of VOL UMB. 

Rem. 9.— a square rod ia sometimea oalled a P6U or Ptrek; «ad 40 iqiun 
rode, t.Sood. 

SURVEYORS' SQUARE MEASURE. 
194. Sarraycrtf Square Meantre is need by surveyoro in measnr- 
inir Iftud. 

* TABLE. 

10000 square linkfl (sq. 1.) = 1 sqaare chain (eq. ch.) 
10 square chains = 1 acre (A.) 

640 acres = 1 square mile (sq. mi.) 

Rdi. 1. — Meaanrements ue nsuftllf recorded bj Butreyon in gqusM milca, 
Kcrea, and decimals of od iwre — sqaare cluuns being written as Untht ot am acre, 
and square links as htmdred-lhotuaadtht ot an acre. 

Bbk. 2. — In the West, one square mile of l&nd is called a meUtm ; and 80 sec- 
tions, arranged in the form of a square, are called a totnwAip. Bach section it 
snbdiTided into haif-teeiiont (830 acns), quarUr-Metion* (160 acrw), half-qwuier- 
leelioni (80 aoree), and guailer-qumler-Metumt (40 acres). 



MEASURES OF VOLUME. 

195. Xeaforet of Tolome are used in meaenrmg the contents of 
hollow bodies or the Tolume (balk, size) of solid bodies, by determine 
ing the number of cubic units * vhicb they contain. 

TABLE. 

1728 cubic inches (en. in.)=l cubic foot (on. ft.) 
27 cnbic feet =1 cubic yard (en, yd.) 

Also, in measuring wood, 

16 cubic feet =1 cord toot (cd. ft.) 

8 cord feet, or 138 en. ft.=l cord (cd.) 

BxM. 1. — A cubic yard ot earth is called a load. 

Rem. 3.— In measoring cargoes, in the Unitad States a ton Is estimated to each 
4) cubic feet ot occupied space; and in England to each 48 cubic feet. 

RsH. 8. — In compnting the tonnage of Tesaels, a ngitUni Ion ia 100 cubic 
teet of their internal capacity. 

Ran. 4.— A jiereh of masonry is one perch or rod (1$1 feet) long, I foot high, 
and 1^ feet thick, and is therefore equal to IftJ x 1 x 1} or 241 c^'>><' ^^ ^ pract^ 
calJy 25 cnbic feeL 

■ For a daOilttafi of " cable unit," tad f< 
rahuDM, m aes, X6», X70, utd 371. 
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Rem. 5. — In measuring timber, \ of the solidity of round timber is allowed for 
waste in hewing or sawing it. Thus, a round log whose solidity is 50 cubic feet 
will, when hewed or sawed square, contain only 40 cubic feet. Hence, round 
timber which will make 40 cubic feet when squared, will weigh as much as 50 
cubic feet of timber already squared, and each is estimated at one ton or load, 

Bkm. 6. — The standard cord-wood pile is 8 feet long, 4 feet high, and 4 feet 
wide; and one foot of the length of the standard cord-wood pile is called a cord 
foot. 

MEASURES OF CAPACITY. 

196. Meanirei of Capacity are used to measure quantities by de- 
termining how often they can fill a measuring vessel of known capacity. 
The standard unit is the gallon for liquids, and the bushel for dry 
substances. 

Rem. — ^There are three kinds of measures of capacity : one for measuring dry 
substances, and called Dry Mttuure ; and two for measuring liquids, one called 
Liqtuid Meaaure, used by the general public, and the other called Apoihecarie^ 
Fluid ifecMure, used by physicians and apothecaries. 

UQUID MEASURE 

197* Liquid Measure is used to measure the various kinds of liquids, 
or in estimating the capacity of vessels intended to hold them. 

Rem. 1.— The standard liquid gallon table. 

of the United States contains 231 cubic 4 gills (gi.) = 1 pint (pt.) 

inches. The unperial gallon of Great 2 pints = 1 quart (qt.) 

Britain is one-fifth hirger, and contains ^ ^^ ^ jj /^ x 

277.274 cubic inches. » Humto x ga y^ j 

Rex. 2. — ^In estimating the capacity of cisterns, wells, tanks, etc., 81| gallons 
are sometimes called a barrel; and 68 gallons, a hogshead. 

Rem. 8. — The following denominations are sometimes used : 42 gallons = 1 
tierce ; 84 gallons = 1 puncheon ; 126 gallons = 1 pipe or butt ; 252 gallons = 
1 tun. These denominations, in reality, have no uniform capacity. When used 
in business, they simply indicate the names of the various kinds of casks or their 
approximative size, without reference to their actual capacity. In practice, each 
cask is gauged and its exact capacity in gallons is marked upon it. 

APOTHECARIES' FLUID MEASURE. 

198* Apotheoarief* Fluid Measure is used by physicians in pre- 
scribing and by apothecaries in selling or compounding liquid med- 
icines. 

196--198 
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Rbx. 1.— The peculiar 
notation ol Apothecaries' 
Weight (Rem. 1, 187) is also 
extended to ApothecarieH' 
Fluid Heasoive. 

Rbk. 3.— The gallon and 
pint of this meaanre are of the 



60 minims (ni) = 1 flaiddrachm (f 3 ). 

8 finiddnichms ^ 1 fluidoance (t ^ ). 
16 fluidonncea = 1 pint (0). 

8 pints = 1 gallon (Gong.). 



le capacity as Ihoee o{ Liquid Heasnre. 



DRY MEASURE. 

199. Dry Mearare is need in measaring grain, fmit, vegetables, 
and small qnantities of coal. 

Rem. 1.— In the U. S., the standard TABLE, 

bushel is a cjlindrioal measure ISJ inches 3 pints (pt.) = 1 qoart (qt.) 
in diameter, and 8 inches in depth. It con- g avas-Vi = 1 psck (pk. ) 

taina 2150.42 cubic inches. . , - , l ii\. ( 

Rem. a.-The half-peck of this measure * P*^'" = ^ *"^^^ ^""'^ 

is sometimes called a gallon, and contains S68.6 cubic inches. 

Rem. B, — The gallon, the quart, and the pint o( Dry HesBure hare about { 
greater capacity than the deuominationa of the same name in Liquid Measure. 

Rem. 4. — The standard imperial boshel of Great Britain contains 3218.193 
cubic inches, and is equal to 1.0S->- standard bushels of the TJnit«d States. Bight 
English bnshels are sometimee called a guarler. 



CIRCUUR MEASURE. 

300. Cironlar Heasoie is nsed by snrreyors in determining the 
direction in vhicli to take their linear meaenrements; by naTigatore in 
finding the latitude and longitude of vesBela or places ; and by astron- 
omers in making observations. 

Rem. 1.— Since a degree is ^ of table. 

a circle, it Is evident that all the 60 seconds ( " ) = 1 minute ( ' ) 
degrees of the same circle are of eqnal 60 minutes =: 1 degree {" ) 

length, and that the degrees rf differ- ggQ degrees = 1 circle (c.) 

ent circles must vaiy In length with ° ^ ' 

the size of such circles. 

Rim. 2.— a mintUe of the circnmferenoe of the earth is called bj sailors a 
knot or nautical mile, and bj geographers a geographic mile. It is equal to a 
small fnctlon more than LIS common miles. Hence, 60 geographic miles or 89.16 
common miles equal 1 degree of latitude on a meridian, or of longitude on the 
eqnator. 
199— 200 
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MEASURE OF TIME. 
201. Time is a measurable part of duration. 

Rem. 1.— The (Hvil Day be- 
gins and ends at 12 o'clock, mid- 
night. 

Rem. 2.— a Solar Day is the 
time required for anj point on 
the earth's surface which has the 
sun in its meridian, to be carried 
round by the diurnal revolution 
of the earth until such point 
again has the sun in its merid- 



60 seconds (sec 


{.)= 1 minute (min.) 


60 minutes 


= 1 hour (hr.) 


24 hours 


= 1 day (da.) 


365 days 


= 1 common 7ear(yr.) 


366 days 


= 1 leap year (yr.) 




AhOy 


7 days 


= 1 week. 


12 months = 1 year. 


100 years 


= 1 century. 



Bex. 8.— a Solar Tear is 
the exact time required by the 
earth to make a complete roTolution around the sun. It consists of 865 days, 
5 hours, 48 minutes, and 49.7 seconds. 

Rem. 4 — A Common Year, for conyenience, is made to consist of 865 days; 
hence 4 common years are nearly one day less than 4 solar years, and 1 day 
is added to the foiurth common year to rectify the error. The extra day is added 
to the month of February, and the year so increased is called a leap year, 

Rbil 6. — Tears divisible hy 4, except eeniemhial yearSj are leap years, Cen- 
tennial years divieible hy 400 are leap years. 

Rem. 6. — ^The order and name of each month and its length in days are: 

1st, January 81 days. 

2d, February . . . 28 or 29 

8d, March 81 

4th, AprU 80 

5th, May 81 

6th, June 80 



7th, July . . . 


. . . 81 days. 


8th, August . . 


. . . 81 " 


9th, September . . 


. . . 80 " 


10th, October . . 


• . . 81 " 


11th, November • , 


. . . 80 " 


12th, December . . 


. . 81 " 



MISCELLANEOUS MEASURES. 



20!3« In counting certain 
classes of articles^ the f oUowing is 
used: 



12 things = 1 dozen (doz.) 

12 dozen = 1 gross (g^o.) 

12 gross = 1 great gross (g. gro.) 
20 things = 1 score. 

8 



203. Paper is measured by 
the following 

TABLE. 

24 sheets = 1 quire (qu.) 
20 quires = 1 ream (rm.) 
2 reams = 1 bundle (bdl.) 
6 bundle8=: 1 bale (bl.) 
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204. To indicate the comparatiTe size of the pages of books, if 
the leaves of a book are formed by folding a sheet of paper of the 
standard size into 



2 learee, 


or 4 


pages, 


the book is called 


ft J!blio. 


4 " 


" 8 




<• C, i, u 


a Quarto, or 4io. 


8 " 


" 16 




« ,t « « 


an Octavo, or 8po. 


la " 


" 24 




<i « « <* 


a Duodecimo, or 12»w. 


16 " 


" 38 




" " " " 


a IGmo. 


18 " 


" 36 




" " " " 


an l&mo. 


24 " 


" 48 




" " " " 


a 24mo. 



REDUCTION OF DENOMINATE NUMBERS. 

205. Bedootion of Denaminate Fmnben is the process of changing 
them from one denomination to another without altering their ralne. 

There are two kinds of reduction, which are distingulBhed as RedveHon Dt- 
temding and Sedueiion Aaeendittg. 

306. Bednotion Bewsending is the process ol! changing a denomi- 
nate number to an eqniTalent one of a lower denomination. 

Thos, the prooees of chang;ing 8 bosheb to on eqiuTiilent denominitte nnmber 
exprwsiDg pecks, a lower denominMion than bushels, is called reduction descending. 

207. Bftdnotioa Asoending is the process of changing a denomi- 
nate nnmber to an equivalent one of a higher denomination. 

Thns, the prooees of changing 72 inches to an equivalent denominate nojober 
eipresnng feet, a higher denomination than inches, is called reduction aaeeading. 

SOS. Bednotion of oompoiud nnmbers to a repaired lower denom- 
inatioiL 

iLLUtTRATIVE EXAMPLE. 

Bednce 19 ba., 2 pk., 6 qt. to quarts. 

Explanation. — First rednoe the highest denomin*- 
tion (19 ba.) to the next lower don<»iiiiiatton (pk.) as fol- 
lows : Since 1 bfl. = 4 pk., 19 bu. must equal 19 times 4 
pk., or Te pk., and 19 bn. 3 pk. mnst equal 76 + 3, or 'IS pk. 

Then reduce the obtidned result (78 pk.) to the next 
lower denomination (qt.), as follows : Since 1 pk.=8 qt,, 
18 pk. most equal 78 tlmee 8 qt., or 834 qt, and 76 pk. S 
qt. must equal 831 +6, or 638 qt. 



Solution, 
bn. pk. qt. 
19 2 5 



jSO4^208 



78 (19x4 -H 2) 

_8 

629 (78x8-1-6) 



,i^% 
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Principlet. — 1. Compound numbers are reduced to lower denominations 
by successive mulHplioations, in which the higheti denomination is taken as 
the first muUiplicand; and the units qf the next lower denomination which 
equal one unit cfthe highest denomination is taken as thefirU multiplier. 

2. The first and each stusoessive product is of the same denomination as 
the muUipUer tM^h produced it, 

8. JBadi successive multiplier is the number qf units qf the next louder 
denomination ufMch equals 1 unit qfthe denomination qf tJie last product. 

Bnle. — ^I. Multiply the highest denomiTiation by the nurnber 
of unidis of the next lower denomiTuUion, which ivill equal 
one unit of the highest denomination, and to the product add 
the given number, if any, of such lower denoWfination. 

II. Similarly reduce the result thus obtained to units of the 
next lower denominoMon ; and so continue until the given comr- 
pound rvumber has been reduced to ihe required denomd,naMon, 



Examples for Practice. 
MEASURES OF VALUE. 



Reduce 

1. $5 and 3^ to mills. 
a. $18 and 15^ to cents. 

3. £75 15s. 9d. to farthings. 

4. 19 marks 9 pennies to pennies. 
6. 183 fr. 7 ct. to mUlimes. 

6. $13 and 18^ to mills. 

7. $20 and 7 dimes to cents. 

8. £125 3d. to farthings. 

9. $25 and 9 mills to mills. 
10. £47 12s. to pence. 



MEASURES OF 

Reduce 

ai. 5 mi. 137 rd. 1 ft. to inches. 

aa. 35A.73sq.nL4sq.7d.tosq.ft 

aa. 7 cd. 5 cd. ft to cnbic feet 

a4. 19 cd. 32 en. ft to en. ft 

as. i95A.i5sq.rd.l8sq.7d.t08q.in. 

ae. 19 rd. 4 7d. 2 ft to feet 



Find value In U. 8. Money. 
11. 953 fr. (France). 
la. £547 (England). 

13. 35 crowns (N"orwa7). 

14. 437 sovereigns (England). 
16. £78 15s. (England). 

16. 915 marks (Germany). 

17. £143 lOs. (England). 

18. 325.25 marks (Germany). 

19. 3175 roubles (Bnssia). 
ao. 628 yen (Japan). 

EXTENSION. 

Reduce 

21. 5 sq. mi. 15 A. to sq. ch« 

aa. 132 en. 7d. 18 co. ft to on. in. 

a9. 5 cd. 52 en. ft. to co. ft 

30. 15 hands to inches. 

31. 19 mL 13 rd. to feet 

3a. 7 mi. 30 oh. 75 1. to inches. 



tDUCTIOS OF DBirOJtIJfATS SUXBBBB. 



MEASURES OF WEIGHT. 



33. 8 T. 3 cwt. 7 lb. to ponndB. 

34. 75 lb. 8 02. to pennyweights. 

36. 3&>. 5^ 73 to 9. 

3«. 195 T. 18 lb. to onncee. 

37. 3 vij 3 ij to 3. 

38. 6 lb. 17 pwt. to gruns. 



itoduoa 

39. 15 T.U cwt. 83 lb. to ounces. 

40. 3 lb. 7 OS. 13 pwt. to graina. 

41. 325 long tone to poonds. 
43. 75 bbl. flonr to ponnda. 

43. 928 bn. com to pounds. 

44. 168 bu. wheat to pounds. 



MEASURES OF CAPACITY. 



Rednoo 

4B. 5 gal. 3 pt to flnidounoes. 
40. 31 bu. 1 pk. 7 qt. to pints. 
47. 47 gal. 1 pt. to gills. 
46. 38 bn. 3 pk. 1 pt. to pints. 



49. 12gal.3qt. lpt.3gi.togiIl8. 

60. f ; iij f 3 Tj to ia. 

61. 75 bu. 1 pt. to pints. 

62. 315 tuns wine to gallons. 



OTHER MEASURES. 



IMuoe 

63. 2yr.15ds.7hr. 34 BBC. to sec. 
B4. 15° 32' 47" to seconds. 

66. 1 leap year to niinnt«s. 
6S. The year 1886 to sec. 

67. 5 reams to Bheets. 



Raduoe 

B8. The month of Angust to sec. 
69. 2 bales of paper to quires. 
60. 1 yr. 271 da. 45 min. to sec. 
SI. 19 reams to pages 8yo. 
69. 6 reams to pages 4to. 



S09. Badnotion of denominate nnmben to higher desomina- 



iLLUtTRATIVE EXAMPLE. 



Beduce 6749 pence to the higher denominations. 

Solntioo. 
12)5749 



ExplanatiOD. — Firat reduce the ^ven denomina- 
tioii (d.) to the next higher denomination <s.), as followe : 
if 18d.=l8., then ace aa numj shillings in B74&d. aa 
Ud. are ooDtained times in 574(ld., or 4768. sod Id. 
remainder. 

Then rednce the obtained reenlt (479s.) to the next 
higher denomiiwtion (£), as follovi ; U !Os.=£l, there 
are aa many £'b in 479a. as 80s. are contained times in 
47»s., or fits and 19b. remaiader. Henoe, BTttd. equal £98 Ito. Id. 

:eO0 



20) 479+ Id. 
£23 + 198. 
Am. £SZ 198. Id. 
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Prinoiples. — l. Denominate numbers are reduced, to higher denomina- 
tions by successive divisions ; in which 

2. Each successive divisor should he of the same denomination as its 
dividend. 

3. Each remainder is of the same denomination as the dividend from 
which it came, 

4. Each quotient is of the denomination uhich its divisor equals (the 
denominate units of the divisor being equal to 1 denominate unit of the 
quotient). 

Bule. — I. Divide the given number by the units of its de- 
nofmination which equal 1 unit of the next higher denom- 
inaction, and reserve the remainder, if any, a^ a part of the 
answer. 

II. Proceed in like manner with this and each succeeding 
quotient until the required higher denomination is reached. 

III. The last quotient with the several remainders annexed 
wUl be the answer. 

No^B. — ^A denominate number maybe reduced to a required higher denomina- 
tion in one operation by dividing it by the number of its units which equal 1 unit 
of that higher denomination. 

Examples for Practice. 

MEASURES OF VALUE. 

Reduce 



Reduce 

1. 567B mills to dollars. 

a. 17365 farthings to £'s. 

3. 38375 millimes to fr. 

4. 17532 pence to £'b. 

6. 6138 pennies to marks. 



6. $92.4635 to £'&. 

7. $112,572 to marks. 

8. $148,224 to francs. 

9. $517.75 to roubles. 
10. $2345 to marks. 



MEASURES OF WEIGHT. 



Reduce 

11. 153812 oz.. Avoir., to tons. 

la. 58376 gr. to pounds, Troy. 

13. 7183 3 to pounds, Apoth. 

14. 5273 pwt. to pounds, Troy, 
16. 57186 oz.. Avoir., to cwt. 
16. 28351 gr. to pounds, Apoth. 



Reduce 

17. 2016 lb.. Avoir., to lb., Troy. 

18. 720 pwt. to lb., Apoth. 

19. 1575 ib., Apoth., to lb.. Avoir. 
ao. 1568 lb. flonr to barrels. 

ai. 4817 lb. wheat to bushels, 
aa. 5318 lb. oats to bushels. 

S09 
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MEASURES OF EXTENStON. 



33. 3183 cd. ft. to corda. 
24. 18371S in. to miles. 

36. 35718% tx\. ft. to acres. 
8«. 4918 en. ft. to cords. 

37. 960 rd. to chuDS. 

38. 37821 sq. yd. to ftcrea. 



39. 3458192 ca. in. to ca. yd. 

30. 173815714 aq. 1. to acres. 

31. 938713 ft. to rods. 

32. 7S3218 sq. ch. to towushipB. 

33. 893631 1. to mileB. 

34. 517865 ca. in. to cords. 



MEASURES OF CAPACITY. 

RMluea I ilMluoe 
3B. 71836 Tti to gallona. 38. 716 qt. to bushels. 

3S. 6178 pt. to bufilielB. 39. 38173 f 3 to gallons. 

37. 31473 gi. to gallons. | 40. 8276 pt. to gallons. 

OTHER MEASURES. 
Redum Rsduoa 



41. 3813718 min. to com. years. 

43. 1034162" to degrees. 

43. 7318 sheets to reams. 

44. 93784 min. to weeks. 
4B. 78 years to scores. 



40. 6137 bottles to dozens. 

47. 81372 pens to gross. 

48. 7183 com. milee ti 

49. 1325173 sec. to com. years. 
BO. 217682Bheetaofpapertobales. 



210. Eednotion of dsnominate common fraotioiu to integers of 
lower denouinatioiu. 

Illustrative Example. 

Bedoce £\ to integers of the lower denominations. 

Sohitioti. 

EitpUiwtion. — SOS, reUting to denominate integers, 
is eqnali; applicable to denominate fractiona. Hence, " 

applying Rule, 116, for multiplication of fractions by 20 

iotegers, lednoe £ ( to tlie next lower denomination (s.) by 
maltiplying its nomerator (S) by 20, and dividing the prod- 
net by ita denominator (6), obtaining 16 integral sbillingB 
and ( of a shilling. 

In the same manner, redsce (s. to the nest lower 
denomination (d.) by multiplying by IS, obtaining Sd. 

Hence, the nqnired answer is 16b. Bd. 



6 ) 100 ( IGs. 



40 
36 



Rm.— The rules for the redaction of denominate ft»o- 
tiona are the same as for denominate integers (208, 209) ; 
DO additional rules are therefore deemed neceesary. 
910 



12 
6)48(8d. 
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Examples for Practice. 
Reduce to integere of lower denominationt. 



1. tV^^; 

fl. -f^ mi. 

3. f gal., Apbth. 

4. 1 lb., Troy. 



6. f fi>*> Apoth. 

6. I da. 

7. £\. 

8. ^ A. 



9. I gal. 

10. ^cd. 

11. ^ T. 

12. f yr. 



13. |pk. 

14. jyd. 
16. jrd. 
16- £tV- 



211* Kednotion of denominate deeimali to integeri of lower 
denominations. 

Illustrative Example. 

Bednce .359375 of a bashel to integers of lower denominations. 

Solution. 
Explanation.— Appljing 208, reduce .859876 

bu. to the next lower denomination (pk.^ obtain- 
ing 1.4375 pk. Beeerye the integral part of this 
result (1 pk.) as the first term of the answer, and 
reduce the decimal part (.4375 pk.) to the next 
lower denotnination (qt.)» obtaining 8.5 qt. Reserve 
the integral part of this result (8 qt.) as the second 
term of the answer, and reduce the decimal part 
(.5 qt.) to the next lower denomination, obtaining 
1 pt. as the third term of the answer. 



.359375 
4 

pk. 1.437500 
8 

qt. 3.5000 
_2 

pt. 1.0 



Examples for Practice. 



Reduoe to integers of lower denominationt. 



1. .46875 gal. 

2. .4375 oz.,Troy. 

3. .875 lb., Troy. 

4. .1375 bu. 



6. .14225 yr. 

6. £.375. 

7. .1875 gal. 

8. .15915625 T. 



9. .4609375 cd. 

10. .378125 A. 

11. .45 yr. 

12. £.00625. 



212. Bednction of a denominate firaetion to a speoifled lower 
denomination. 

Illustrative Example. 

Bednce y^ of a £ to an equivalent fraction of a penny. 

Explanation. — Applying 208, first reduce 
£ TiW ^ ^^® ^^^^ lower denomination (s.) by mul- 
tiplying by 20, obtaining ^^ of 4^ of a shilling; 
then reduce this compound fraction of a shilling 
to the next and required lower denomination (d.), 
obtaining ^^ of ^ of ^ of a penny. Applying 
115, reduce to a simple fraction of a penny, obtaining {d. 





Solution. 




7 

8 


,t^ 
' 1 


1 
It 

^ 1 = 


h- 


ingld. 




2tL- 


-818 
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Examples for Practice. 



Whit frMtion of 

1. A grain is ^iW of an 02. ? 

a. A day is ^^ of a yr. F 

3. A pint is -^ at s bn. ? 

4, A cubic foot is -^^ of a cd. I 



What dfloimal of 

6. A penny is £.001535 F 
e. Aiiiillist.000917? 

7. An ounce is .0000126 T.? 
e. A peck is .0635 bn.? 



313. Seduction of a denominate fraotion to a specified higlter 
denomination. 

Illustrative Example. 

What fraction of a mile is } of a foot P 
ExpluwUon.— 20tt( rekting to Solution. 

denominatointegeraiBeqaalljrapplicBfale 7X21 7 

to denominate fractions. Hence, apply- 5 X 5 X t^t X ^Sn = Ja^iR ™'- 
ing Rule, 124, for diTirion of (actiona » ^ ^^^^ ^-S" ^'^'^ 
by integeni, rsdace} ft, to the next higher 

denomination (jd.) bj dividing { ft. bf 8 tt. (Prin. S, 209), obtaining \ot\ jd. 
(Prin. 4, 209). Then reduce to tbajiext higher denomination (rd.) by dividing 
J of i jd. by 5} yd., obtaining | of | of ^ rd. Then rednoe to the next higher 
and specified denomination (mi.) by dividing { of | of ^ rd. by 890 nL, obtaining 
} of i of ^ of xW>>> Bednce to a simple fraction. 

Examples for Practice. 

What frMtion of What deotmal of 

1. A boBhel ia } pt f B. A gallon is .35 gi. F 

9. A pound, Troy, ie ^ pwt. ? «. A yard is .027 in.F 

3. A day is t micF 1- A dollar is .335 of a mill? 

4. A ton is j cwt F 8. A £ is .018 d.F 

214. Reduction of a compound number to a common fraction of a 
■pecifled higher denomination. 

Illustrative Example. 

1 fraction of a bushel. 
Solation. 



Bfiduce 2 pk. 3 qt. 1 pt. to a e 
Explanation. — Reduce the given componnd 
nnmbec to a simple denominate number of its 3 ^_ 3 qt_ \ pt.^39 pt. 
lowest denomination (SQ pt.), and divide the 
result by the number of units of Uiis .owest 
denomination which equal 1 unit of the required 
higher denomination (64 pt.=l bn.) 



1 bu. =64 pt. 
39-^64=H bn. 



#^- 
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Examples for Practice. 
What common fraotion of What common firactipn of 

1. A £ are 178. 6d.? 4. A yard are 2 ftt 6 in.? 

a. A pound are 4 oz. 18 pwt. 8 gr. ? 6. An hour are 15 min. 12 sec. ? 
3. A gallon are 2 qt. 1 pt. ? 6. A mile are 8 rd. 4 yd. ? 

215. Bedootion of a compound number to a decimal of a specified 
higher denomination. 

Illustrative Example. 
Reduce 168. 3d. to a decimal of a £. 

Explanation. — Commence with the lowest denomination 
(Sd.) and reduce it to the next higher denomination (s.) by 
dividing it bj 12d. (Prin. 2, 209^ obtaining .258. (Prin. 4, 
209). Prefix Ids. and reduce the result (16.25s.) to the next 
higher and specified denomination (£) by dividing it by 208. 
(Prin. 2, 209), obtaining £.8126. 

Examples for Practice. 



Solution. 
12 ) 3.00 
20 ) 16.2500 
£.8125 



What decimal of 

1. A bushel are 3 pk. 5 qt. 1 pt. ? 

2. A gallon are 1 qt. 1 pt. 2 gi. ? 

3. A £ are Is. 3d. ? 

4. A ton are 1 cwt. 20 lb. ? 
6. A yard are 2 ft. 3 in. ? 



What deoimai of 

6. An hour are 4 min. 30 sec. ? 

7. A day are 21 hr. 54 min. ? 

8. A £ are 13s. 9d. ? 

9. A yr. are 5 da. 13 hr. (4 dec pi.) ? 
10. Amileare78rd.2yd.(5decpL)? 



ADDITION OF COMPOUND NUMBERS. 

Illustrative Example. 

216. Add 19 lb. 10 oz. 17 pwt. 12 gr.; 31 lb. 11 oz. 16 pwt. 15 
gr.; 8 lb. 10 oz. 23 gr.; 12 lb. 7 oz. 15 pwt.; and 13 lb. 14 pwt. 16 gr. 

Solution. 

Explanation. — ^Arrange the addends bo that their 
similar denominations shall fall in the same column. 

Beginning with the lowest denomination, add the 
column of grains, obtaining 66 gr., or 2 pwt. 18 gr. 
Write 18 gr. under the column of grains, and add the 
carrying figure (2 pwt.) to the column of pennyweights, 
obtaining 64 pwt., or 8 oz. 4 pwt., etc. Write 4 pwt. 
under the column of pennyweights, etc., etc. 



lb. 


OS. 


pwt. gr. 


19 


10 


17 12 


31- 


11 


16 15 


8 


10 


23 


12 


7 


15 


13 





14 16 


86 


5 


4 18 
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Rbm.— The prooesHM in Addition, Bubtractiun, multiplication, and division of 
compound numbers are based upon the same prinelplee aa the correapondi&g 
processes in simple numbers. In simple nnmbers, howeTar, the carrying flgnie ia 
obtained bj the use of a uniform scale of 10, but in deaominate numben hj a 
rarying scale. Special rules are therefore deemed lumecessarj. 









ExAMPL 


E6 FOR Pr 


ACTICE. 










( 


'■) 






("■) 




(3.) 






£ 


s. 


d. 


far. 


lb. 


oz. pwt. ft. 


nu. 


rd. 


Id. 


ft. 


in. 


75 


5 


8 


3 


fi 


9 12 9 


5 


176 


3 


1 


8 


13 


16 


6 


1 


13 


4 16 8 


17 


248 




2 


6 


96 


8 


11 


a 


41 


6 8 15 


26 


315 




1 


11 


52 


13 


9 


1 


71 


11 18 32 


41 


214 




1 


7 


7 


2 


i 


2 


56 


7 13 19 


60 


16 




2 


9 


33 


18 


8 


3 


72 


8 14 16 


48 


296 




1 


6 



4. Add 6 gal. 3 qt. 1 pt.; 7 gsl. 3 qt.; 3 qt. 1 pt.; aod 8 gal. 1 pt. 

6. An importer paid X375 Ss. 6d, for an inToice of cutlery ; £251 
9a. M. for an inToice of filee ; and £73 178. 6d. (or an invoice of 
saws. The charges tor transportation amoanted to £19 3a. 4d. What 
was the total cost of the goods in sterling ? 

«. Add 5 T. 13 cwt. 19 lb. 4 oa.; 7 T. 18 owt. 39 ib. 5 oi.; 8 T. 
13 cwt. 78 lb. 11 oz.; and 5 T. 13 cwt. 94 lb. 7 oz. 

7. What is the sum of j- bu., f pk., and ^ qt. ? 
s. Add £.833, .0125s., 5.37fis., and .17d. 

9. What is the sum of .9375 gal., 2.126 gal., .5 qt., and .35 pt. ? 



SUBTRACTION OF COMPOUND NUMBERS. 
Illustrative Example. 
ai7. Subtract 6 bu. 3 pk. 5 qt, from 13 ba. 3 pk. 7 qt. 
ExplanatioD, — Writ« the sereral denoniinatioos of the 



sabtrahend under similar denominations of the minuend 
(Prin. 1, 26). Beginning with the bwest denomination, 
subtract 5 qt. from 7 qt., obtaining a remainder of Sqt.; 
then, since 8 pk. cannot be subtracted from i pk., borrow 1 
bo. or 4pk., andSpk. from2+4,orepb., lesTesSpk. Next 
ntbtraot S bu. from 12—1, or 11 bu., obtaining 6 bu. 
J7 



Solution. 
a. pk. qt 



tm 



,4^%- 
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Examples for Practice. 





(1.) 






(a.) 


lb. 


<». pwt 


gr- 


mL 


td. yd. 


76 


6 13 


13 


1% 


75 3 


42 


9 18 


S3 


8 


318 4 



ft. 

2 

1 



bu. 
18 
16 



(3.) 

pk. qt. 

1 3 
3 2 



pt. 

1 

1 



4. A merchant sold 25 gal. 2 qt. 1 pt. 3 gi. of vinegar from a 
barrel containing 46 gal. 1 qt. 1 pt. 2 gi. What quantity remained ? 

6. A farmer engaged to deliver 15 T. 16 cwt. 75 lb. of hay, and 
subsequently delivered 9 T. 18 cwt. 34 lb. How much hay had he 
yet to deliver ? 

6. An English merchant's sales for a year amounted to £15396 5s. 
8d. 2 far.^ and his purchases £18352 2s. 9d. 1 far. How much greater 
were his purchases than his sales ? 

7. Find the difference between .522 yd. and .02345 mi. 

8. Subtract | sq. yd. from | sq. rd. 

218. To find the interval between two dates. 

Illustrative Example. 
Find the interval between Oct. 19, 1848, and July 28, 1868. 

Explanation. — The later date expresses a greeUer period 
of the Christian era, and should therefore be written as the 
minuend ; under which place the subtrahend and subtract 
by 217. 

The minuend denotes the 1868th year of the Christian 
era, the 7th month of the year, and the 28th day of the ^g g g 

month ; the subtrahend denotes the 1848th year of the 
Christian era, the 10th month of the year, and the 19th day of the month. 

NoTS. — In compound subtraction it is usual to consider the borrowed month 
as equal to 80 days. 

Examples for Practice. 
By compound t ubtraction find the interval between 



Solution. 

yr. mo. da. 

1868 7 28 
1848 10 19 



1. Feb. 3, 1875, and Aug. 1, 1883. 

2. June 7, 1853, and Mar. 11, 1881. 

3. Jan. 25, 1815, and Sept. 3, 1836. 

4. Mar. 3, 1848, and Mar. 2, 1861. 
6. Oct. 15, 1825, and Apr. 5, 1886. 



6. Nov. 3,1849, and Aug.l5, 1880. 

7. Apr. 15, 1871, and Feb. 2, 1879. 

8. Dec. 6, 1843, and Jan. 19, 1847. 

9. Oct. 25,1875, and Oct. 15, 1884. 
10. May 19,1807, and Feb.13,1887. 
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11. A debt contracted Feb. 33, 1851, was not paid until Not. 15, 
1863. How long did it remain unpaid ? 

la. What is your age in years, mouths, and days ? 

13. What 18 the interval between 30 min. past 5 o'clock, p. v., 
on July 18, 1838, and 30 min. past 6 o'clock, a. h., on June IS, 1884 7 

14. Fiud the iuterral between 7 o'clock, a., x., Aug. 9, 1879, and 
3 o'clock, p. »., Apr. 4, 1886. 

319. To find the exact nomber of days between two dates. 



Illustrative Example. 
Find the exact number of days between Jan. 18, 1883, and June 



5, 1883. 

Explanation. — The reqniied inter tkI 
will inclnde the remainder of Sawxaij (81— 
18=18 da.), the whole of Febraarf (28 da.), 
the whole of March (31 da.), the whole of 
April (80 da.), the whole o(M»r (31 da.), and 
da;e in June, amounting to 138 da^. 

Note.— In finding the exact niunber of 
days, the first day at the interval is omitted 
and the last daj counted. 



Solution. 
13 days, Induded part of Jan. 
38 " in February. 
31 " " March. 

30 " "April. 

31 " " May. 

5 " included part of June. 

138 " in the interval 



Examples for Practice. 
Find tha exaot number of tfayi between 



1. May 13,1885, and Nov.12,1885. 
a. Aug. 35, 1885, and Feb. 3, 1886. 
3. Jan.30,1886,andSept. 16,1886. 
Feb.3,1884,andJune38,1884. 
, Mar. 9, 1883, and July 7, 1883. 



7. July 12,1885,andDec. 36,1885. 
«. Apr. 33, 188G, and Oct. 3, 1886. 
0. Mar.l5,1883,andSept.6,1884. 

10. June 9, 1884, and Kov. 1, 1886. 

11. May 30,1883, and June 7, 1883. 



«, Oct.35, 1884,andMay 21,1885. jia. Feb. 3, 1884, and July 17, 1886. 

13. A noto dated Jan. 18, 1883, was paid May 25, 1883. How 
many days did it remain unpaid ? 

14. In bow many days will a note nominally mature if dated Aug. 
13, 1883, and made payable Mar. 12, 1884 P 

IB. What ie the exact number of days from Oct. 17, 1884, to June 
18, 1885 ? 

18. An interest-bearing note dated Sept. 8, 1885, was paid Apr. 
15, 1886. How many days' interest did it draw ? 
£10 



.a 'i 
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MULTIPLICATION OF COMPOUND NUM- 



Illustrative Example. 



220. Multiply £17 138. 7d. by 9. 

Explanation. — Place the multiplier (9) under the 
lowest denomination of the multiplicand (7d.). 

7d. X 9=63d.=6s. 3d. Write 8d. as a term of the 
product, and carry 6b. to the product of shillings. 

18b. X 9= 117s., to which add the carried 6s., ob- 
taining 1328., or £6 2s. Write 2s. as the second term 
of the product, and carry £6 to the product of £'s. 



Solution. 
£17 138. 



7d. 
9 



£159 



28. 3d. 



(£17 X 9) +£6 to carry =£169, the last term of the product. 



Examples for Practice. 



Multiply 

1. 3 da. 12 hr. 15 min. 38 sec. by 8. 

2. 19 bu. 3 pk. 5 qt. 1 pt. by 7. 

3. 7 lb. 9 oz. 15 pwt. 18 gr. by 5. 

4. 5 gal. 3 qt. 1 pt. 2 gi. by 11. 
6. 17 A. 112 P. 18 Bq. yd. by 9. 



Multiply 

6. 16 mi. 275 rd. 4 yd.l ft. by 12. 

7. ft2 5 7 3 6 31 gr. 16 by 6. 

8. £75 158. 8d.by 132 (=12 x 11). 

9. 16° 16' 34" by 64 (=8x8). 
10. 5 rd. 3 yd. 2 ft. 5 in. by 91. 

11. What is the cost of 58 yd. of cloth at £1 38. 8d. per yard ? 

12. What is the cost of 12 barrels of vinegar^ averaging 41 gal. 3 
qt. 1 pt. 3 gi. per barrel^ at 18 cents per gallon ? 

13. I paid 135 for 8 bbl. of chestnuts^ averaging 2 bu. 3 pk. 2 qt. 
per bbl.^ and retailed them at 5 cents per pt. What was my gain ? 

14. In a certain voyage of 28 days, a vessel averaged 12 mi. 56 rd. 
4 yd. per hour. What was the total distance traversed ? 

16. The average weight of 37 barrels of pork is 197 lb. 8 oz. The 
full weight of each barrel should be 200 pounds. How much less 
than the required quantity of pork did the 37 barrels contain ? 

16. A farm of 173 A. 19 P. 18 sq. yd. is divided into four fields, of 
which the first contains 8 A. 125 P. 17 sq. ft.; the second, 4 times as 
much as the first ; and the third, twice as much as the first and 
second. What is the area of the fourth field ? 

17. An Englishman's daily income is £2 5b. 8d. What was his 
annual income during the year 1886 ? 

18. Find the product of f mi. x 7. Of -J^ bu. x 31. 

19. Find the product of .011875 bu. x 125. Of .1832 T. x 2.5. 
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DIVISION OF COMPOUND NUMBERS. 
331. Dinsioa of oompoiud nnmben by abitnot nombera. 



iLLUtTRATIVE EXAMPLE. 



SolntioD. 
6 ) 275 bu. % pfc. 



iqt. 



45 ba. 3 pk. 6 qt 



Divide 275 bu. 2 pk. 4 qt. by 6. 

Explanation. — \ of 370 bii.=4J! ba. and 
» renutioder of bu. (Piin. 4, 41). Write 
4S bu. as the firet term oi the qnottent, and 
redoce the remainder (6 ba.) to the next 
lower denomination (pk.), obtaining 30 pk., 
to which add % pk. in the dividend, obtaining 22 pk. aa the next partial dividend. 

) of 23 pk. =8 pk. and a remainder of 4 pk. Write 8 pk. aa the seoond teim 
of the quotient, reduoe the temaindei (4pk.) to the next lower denomination (4pk. 
=33 qt.) to which add 4 qt. in the dividend, obtaining 38 qt. as the next partial 
dividend. ^ of 84 qt.= 6 qt., whieh write aa the third term of the quotient. 

Examples for Phactice. 



DIvlda 

1. X18 16b. 9d. by 9. 
a. 96 bn. 3 pk. 3 qt. by 4. 
3. 117 lb. 2 oz. 16 pwt. by 8. 
■4. a.3 §736 32 gr. 13 by 6. 
B. 59° 18' 36" by 6. 
11. Divide 386 yd. 2 feet 8 in. 



Explanation. — If the divlsoT b 
greater than 13 and not compoeite, it is 
nsuallj nwre oonTenient to obtain the 
quotient bj long dlrisioa. 

885 yd. -1-41=0 yd. and a remainder 
of 18 yd. or 48 ft., to which add 3 ft in 
the dividend, obtaining SO ft aa the next 
partial dividend. 

60 ft.-i-41=l ft, and a remainder of 
9 ft or loe in., to which add 8 in. in the 
dividend, obtaining 116 in. as the next 
partial dividend. 

lie in. •^41=^|f In- 
Complete answer: 9 yd. 1 ft. 3|f in. 



DMde 

«. 8 T. 6 cwt. 8 lb. by 7. 

7. 131 yr. 13 hr. by 6. 

8. 76 mi. by 9. 

». lU7giiL2qt.by72(=8x9). 
10. 37gaL3qt.lp1i.by25(5x6). 
by 41. 

Solntion. 
41 ) 385 yd. 3 ft. 8 in. ( 9 yd. 

41 ) 50 ( 1 ft. 
« 

J2 
41)116(2Hin. 
J2 
34 



41 
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Divide 

12. 51 da. 18 hr. 15 min. 35 sec. by 13. 

13. 34 T. 17 cwt. 83 lb. 13 oz. by 19. 

14. 115 A. 130 sq. rd. 18 sq. yd. 37 sq. in. by 31. 
16. £718 178. 5d. by 325. 

16. 342 cd. 39 en. ft by 537. 

17. If a farm containing 325 A. 115 8q. rd. be equally divided into 
6 fields, what will be the area of each field P 

18. If 18 yards of cloth are bonght for £23 6d., what is the price 
per yard ? 

19. If a pedestrian walked 375 miles in 18 days, what was the 
average distance traveled per day ? 

20. If 18 silver spoons weigh 2 lb. 7 oz. 10 pwt., what is the 
weight of each spoon ? 

21. Divide 1^ yr. by 5 ; Vt rd. by f ; 6| T. by |. 

22. Divide 3.09375 gaL by .15 ; .3 T. by .625 ; .015625 mi. by 2,5. 

222. DiTiiicni ofone compoiiiid number by another. 



Illustrative Example. 



Divide 8 bn. 5 qt. by 2 pk. 3 qt. 1 pt. 

Ezplanatioo. — ^Reduce both divisor and 
dividend to simple denominate numbers of the 
lowest denomination mentioned in either, that 
is, to pints, obtaining 522 pt as the equivalent 
dividend and 80 pt. as the equivalent divisor. 

89 pt. are contained in 622 pt. 18^ times. 



Solution. 
8bn. 5qt.=522pt. 
2pk. 3qt. 1 pt.=39pt. 

39 ) 522 ( 13^ times 
39^ 

132 
117 

15 — A 
39 ■" 13 



Examples for Practice. 
Divide 

1. £226 98. 5d. by £17 8s. 5d. 

2. 29 ba. 3 pk. 3,qt. by 5 bn. 3 pk. 7 qt. 

3. £44 28. by £1 lis. 6d. 

4. 5 A. 140 sq. rd. 5 sq. yd. by 96 sq. ^n. 
6. 3 mi. by 5 yd. 2 ft. 5 in. 

6. 2 lb. 2 oz. 5 pwt. 16 gr. by 3 oz. 5 pwt. 17 gr. 
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7. At 3a. 4d. per yard, how many yards of dress goodB can be 
_ bought for £3 6b. 8d. ? 

8. If a horse is given 5 qt. 1 pt. of oats three times a day, in 
how many days will he consame 7 bn. 2 pk. 7 qt. 1 pt, of oats ? 

9. If the average speed of a train is 18 mi. 180 rd. 4 yd. 2 ft. per 
hour, in bow many hours can it make 352 mi. 236 rd. 3 ft. F 

10. How many bottles, each holding 1 pt. 3 gi., will be reqnired 
to empty a cask containing 31 gal. 2 qt. 1 pt. 3 gi. of wine ? 

11. Diride 6i gal. by 2^ pt. ; 18} yd. by IJ ft. ; -y^^ T. by fy lb. 
la. Divide 3.35 cd. by .67 cu. ft.; .0625 mi. by .53 rd.; i.0375 

by 1.68. 



REVIEW OF DENOMINATE NUMBERS. 

3S3. — 1. A merchant retailed 5? gal. 3 qt. 1 pt. of wine at (1.25 
per pint. How much did he receire for the quantity ? 

3. At8^perqnart,whatlatheco>tof 5bn. Ipk. 3qt. Ipt. of beans? 

3. At 16.26 per barrel, how much should be paid for 1704 lb. flour ? 

4. An apothecary paid 22^ per poond for 140 poands, avoirdupois, 
of drags, and sold the same at 80l# per pound, Troy. What was his 
gain? 

6. A grocer sold 7 gal. 3 qt. 1 pt. of syrup daily for 36 days at the 
rate of 6^ per pint. How much did he receive for the syrup in the 
given time ? 

6. A lady paid £5 for 40 yd. linen. How mach did she pay per 
yard? 

7. At (20 per ounce, what is the value of 34 gold rings, each 
weighing 10 pwt., and 4 gold bracelets, each weighing 3 oz. 16 pwt.? 

e. If 2 square miles of land be equally divided among 24 settlers, 
how much land will each receive ? 

9. A farmer sold 3 loads of wheat containing respectively 1574, 
1643, and 1583 lb., at (1.32 per bushel. How much did be receive ? 

10. What ie the cost of 3 hhd. of sugar containing respectively 
6 cwt. 5 lb., 6 cwt. 90 lb., and 5 cwt. 83 lb., at 7^ per pound ? 

11. The American Civil War commenced April II, 1861, and 
closed April 19, 1865. How long did it continue ? 

13. A note drawn May 16, 1885, was not paid nntil Jan. 5, 1886. 
How many days did it remain unpaid ? 
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13. From b cask containing 42 gallons of water, 1 gal. 3 qt. leak 
out daily. In what time will the cask be emptied ? 

14. A dealer boaght 320 long tons of coal at (4.80 per ton, and 
sold it at (5.10 per short ton. What was his gain F 

18. What qntmtity of potatoes will 146 A. jrield, if the average per 
acre is 119 hn. 2 pk. 5 qt. P 

16. An apothecary bonght 3 gallons of medicine at $6 per gallon, 
and retailed it at 10^ per f ^ . What was his total gain ? 

IT. How many gallons of paregoric are required to fill 75 gross of 
rials holding f § 1 each F 

15. A peddler bonght 7 bnsbels of peannts at (1.30 per bushel, 
and retailed them at 8^ per qnart. What was his total gain P 

19. A ring is 16 carats fine. What proportion of pare gold does 
it contain ? 

20. How many carats fine is a ring containing \ alloy P 

31. A man is engaged to work at tl.80 per day of 10 honrs. What 
shonld be his week's wages, if on Monday he worked 8 hr. 15 min., 
on Taeaday 9 hr. 30 min., on Wednesday 5 hr., on Thursday 7 hr. 
45 min., on Friday 8 hr. 20 min., and on Saturday 6 hr, 20 mtn. ? 

23. If } of a gill of water be mixed with 1 qoart of alcohol, what 
part of the miztore will be alcohol P 

33. How many inches higher is a horse measuring 16} hands than 
one measoring 1^ hands in height ? 

24. What is the t«tal cost of 9875 lb. coal at 14.80 per ton, 13360 
lb. at (5.25 per ton, and 7240 lb. at (5.46 per ton ? 

35. A farm laborer was employed on the morning of March 15, 
1884, at 45^ per day, Sundays and holidays included, and discharged 
on the evening of Jan. 18, 1686. What was the balance due him if 
he had previously drawn (75.30 ? 

26. If the avenge capacity per barrel is 2 bu. 2 pk. 7 qt., how 
many barrels will a farmer need to ship 230 bn. potatoes P 

37. What is the cost of 5229 lb. com at 80^ per bushel P 

28. In going 14 miles, how many revolations will be mode by a 
wheel which is 13 ft. 9 in. in circumference ? 

20. A clock loses time at the rate of ^ second every 6 minutes. 
What time will it lose in 24 da. 7 hr. 18 min. P 

30. Add £45 19s. 6|d. ; £234 4s. 6^. ; £218 4s. 6d. ; £46 3a. 
8d,; 13s. 7d. ; £18 9s. &\A. ; and £147 178. 6d. 

31. What is the cost of 3 qt. 1 pt. molasses at 66^ per gallon ? 
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32. In what time wiH a locomotiTe go 85 mi. 36 rd. 3 yd. 1 ft., if 
its driring-Tbeels are 9 ft. 6 ia. in circtunferenoe, and average 6 reyo- 
latioDS per second ? 

33. What decimal of a mile is the d^h of a bay which Then 
Boonded tab f onnd to be 165 fathoms 'deep ? 

34. What is the total cost of 15 tons of wheat at tl.20 per bushel 
and ?5 centals of rye at 95^ per baehel ? 

3B. At the rate of a mile in 6 min. SO eec., in what time will a 
ship sail 143 milce P 

36. How many times is | of a yard contained in ( of a mile F 

37. A fumer has three meadows. From the first he raised 13 T. 
17 owt. 16 lb. hay ; from the second, 14 T. 5 cwt. 4 lb. ; and from 
the third, ? T. 8 cwt. 13 lb. He reserred for his own nse 1% 1. 6 owt. 
8 lb., and sold the remainder at tl8 per ton. How much did he 
receive ? 

38. If a team of horses eat 6 bn. 3 pk. 3 qt. of oats per week, what 
qnantit^ will the team consume in 37 weeks ? 

39. A milkman adulterated 33 gallons of milk by adding a pint of 
water to every gaUon of milk, and sold the entire quantity at the rate 
of 8 cents per quart. How much more than the correct amoant did 
the milkmui dishonestly obtain ? 

40. How many forks avers^ng 2 oe, 9 pwt. each can be mode 
from 6 lb. 1 oz. 5 pwt. of silver P 

41. If a pedestrian walk 15 mi. 340 rd. in i hr. 13 min., what dis- 
tance can he walk in 1 hr. 40 min. 

4a. At $4.8665 to the £, what is the valne in U. S. money of 
£3856 178. 6d.P 

43. At t.l93 to the franc, what b the valne in 17. S. money of 
437 francs, 5 centimes P 

44. How many marks can be bought for t98.77 at t.338 per nmk P 

46. What is the cost of 17.0635 gallons of wine at 50^ per pint ? 
40. Find the cost of 4 of ft pound of gold at 90^ per pennyweight P 

47. What is the cost of 3 pk. 5 qt. of clover seed at ti per bu^el P 

48. What part of an inch is ff, of a rod P 

40. What decimal of a ton is 5 cwt. 8 lb. 14 02. ? 

50. Reduce .00635 Oong. to integers of the lower denominations. 

Kl, Bedace 1^ of a mile to integers of the lower denominations. 

5*3. What part of a day is 1 min. 15 sec. F ' 

63. Whatsis the cost of 5 cwt. 18 lb. iron at J140 per ton F 
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LATITUDE, LONGITUDE, AND TIME. 



224. The Latitude of a place is its distance north or south of the 
equator^ estimated in degrees, minutes, and seconds. 

Rem. — Distance north of the equator is called North LaHtude; and distance 
south of the equator, South LcUitude. 

225* The Longitude of a place is its distance east or west from a 
given prime meridian, estimated in degrees, minutes, and seconds. 

Bem. — ^Distance east of the prime meridian is called East Longittide; and dis- 
tance west of the prime meridian, West Longitude, 

226* To find the difTerence of latitude or longitude between two 
plaoei. 

Illustrative Example. 

The longitude of New York is 74^ 0' 8" west, of Philadelphia 
76** 10' west, and of Paris 2** 20' 22" east. What is the difference of 
longitude between New York and Philadelphia, and between New 
York and Paris ? 



First Solution. — Since New York and Philadelphia 
are both toeei of the common prime meridian of Green- 
wich, their difference of longitude must be the distance 
which Philadelphia is further west than New York ; and 
this distance is found by subtracting the less longitude of 
New York from the greater longitude of Philadelphia. 

Second Solution. — Since the distance from the mo- 
ridian of Paris to the prime meridian is 2*" W W, and 
from the prime meridian to the meridian of New York is 
W 8" further, the total distance or difference of longi- 
tude between Paris and New York must be the sum of 
these two distances. 



First SolntioiL 

75** 10' 0" 
74 3 

1^ 9' 57" 

Second Solution. 

74** 0' 3" 
2 20 22 

76*" 20' 25" 



Bule. — I. If the loMtudes of the two given places are both 
north or both south, subtract the less latitude from the greater ; 
but if one is north and the other south, add the two latitudes. 

II. If the longitudes of the two given pUices are both east or 
both west, subtra^st the less longitude from the greater ; but if 
one is eoM and the other west, add the two longitudes, 

NoTB.^If the sum of two longitudes exceeds 180"*, such sum should be sub* 
tracted from 860" to obtain the correct difference of longitude. 

824—226 
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EXAMPLCS FOR PRACTICE. 

1. The latitode of Washington b 38° 53' 39" north, and of Mon- 
treal 45° 36' north. What is their diflerence of latitude ? 

3. The longitude of BoBton is 71° 3' 30" ireat, and of Cincinnati 
84° 29' 31" west. What is their diflerence of longitude ? 

' 3. The latitude of Philadelphia ie 39° 56' 39" north, and of Cape 
Horn 55° 58' 30" south. What is their diflerence of latitude ? 

4. The longitnde of Berlin is 13° 23' 45" east, and of St. Lonis 90° 
15' 15" west. What is their difference of longitude F 

». The longitude of Calcutta is 88° 19' 2" east, and of San Fran- 
cisco 122° 26' 45" west. What is their diflerence of longitude ? 

227> The solar time of Kaj place depends upon the san's reI»tiTe poRition. 
It is 12 o'clock, H., or noon, at a place whan the stm cnetat its meridian ; hence, 
one hour after the Bun croesea its meridian, it is 1 o'clock, p. m., or afternoon, at 
thai place; and one hoar btfon the son cresses its meridian, it is 11 o'clock, a. n., 
or forenoon, at that place. If it is noon at our meridian. It mnat be afternoon at 
all places east ol ub, and forenoon at all placca wcat. 

Principle. — A place is vxat <if other plaeea teMdi Tiave later dock time, 
and east qfallplacei tchieh have earlier dock time. 

S28> The daily roTolntion of the earth on its axis oansee the snn to ajipear 
to pass from east to west orer the 860° of the earth's longitude In 24 hours. Hence, 
in 1 honr the snn will appear to pass over ^ of 860°, or 15' of longitndej in 1 
minnt« of time ^ of 15*, or IS' o( longitude ; and in 1 second of time J^ ot 15', or 
IS" of longitude. Hence, 
lS°long.=lhr. time. | 15' Img.sl min. time. | IS" long=l sec time. 

229. In 1888, the principal dtiee and n^lroads of the United States adopted 
what is called "etandard time," bj which fonr meridians of longitnde (the 75th, 
90th, 105th, and 130th) are taken as time eenirea, the difference between adjacent 
centres being 15°, or exaelly 1 Ktmr. The TSth meridian is the time centre for all 
the New Sngland and Middle States, the District of Colombia, and Maryland, 
Virginia, West Virginia, North Carolina, and South Carolina. The 00th meridian 
is the time centre for Michigan, Wisconsin, Minnesota, Nebraska, Kansas, Iowa, 
Missouri, Indiana, lUinois, Ohio, Kentucky, Tennessee, Georgia, Florida, Alabama, 
HissiBsippi, Louisiana, Texas, Arkansas, and Indian .Territory. The 105th meridian 
is the time centre for Colorado, Dakota, Montana, Wyoming, Idaho, Utah, New 
Mexico, and Arixona. The ISOth meridian is the time centre for Oregon, Call- 
fomift, NeTsda, and Washington Territory. By this conTenient amngemeiit, all 
places having the TSth meridian as their time centre taks as their clock time the 
solar time of the 75tb meridian ; all places having the 90th meridian as their time 
centre take as their dock time the soUr time of the tlOth meridian, which is exactly 
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1 hour earlier than the solar time of the 75th meridian, and 1 hour later than the 
solar time of the 105th meridian, etc. Henoe, throughout the United States, the 
minute and second hands of all watches should be at the same point of the dial, 
only the hour handa yarying with their respective time centres. 

230« To find the diflTerenoe of time between two plaoes. 

Illustrative Example. 

The longitude of St. Loais is 90^ 15' 15" west, and of Richmond 
77^ 25' 45" west. What is their difference of solar time ? 

Solution. 
ExplanAtion.^FiiBt find the difference of 90"" 15' 15" 

longitude by 220, obtaining 12' 49^ d(y' ; and 77 25 45 * 

^ of this result will be the required difference i k Vja^ 49^^ ^0^ 

of time (228). <• 

51min.l88ec. 

Bnle. — Divide the difference oflongvbude in degrees, mintitee, 
and seconds, by IS, and the quotient unU be the difference of 
solar time respectively in hours, minutes, and seconds. 

Examples for Practice. 

1. The longitude of San Francisco is 122"" 26' 45" west, and that 
of New Orleans 90"" 2' 30" west. What is their difference of solar 
time ? 

2. What is the solar time in New Orleans when the solar time in 
San Francisco is 35 minutes past 8 o'clock, A. ic. ? 

3. The longitude of Borne is 12"" 27' 14" east, and that of Albany 
73"" 44' 50" west. What is their difference of solar time ? 

4. What is the solar time in Albany when it is half -past 2 o'clock, 
p. M., in Borne ? 

6. What is the solar time in Bome when the solar time in Albany 
is 18 minutes past 11 o'clock, a. ic. ? 

6. What is the standard time in San Francisco when the standard 
time in New York is 35 min. 18 sec. past 1 o'clock, p. ic. ? 

7. What is the standard time in Baltimore when the solar time is 
20 min. past 2 o'clock, A. m., in St. Petersburg, long. 30^ 19' east ? 

8. What is the solar time in Shanghai, China, longitude 121 "" 28' 
east, when the solar time is 4 min. 36 sec. past 5 o'clock, p. m., in 
Baltimore, longitude 76*» 37' west ? 

23Q 
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231. To find th« differenoe 6t longitods betwaeu two pUoM vhen 
.titeir diffenaeo of ■ol&r time U known. 

Illustrative Example. 

The difEerence of solar time betveen BerHn and Paria is 44 min. 
13| sec. If the lon^tade of Berlin is 13° 33' 45" east, what is the 
longitude of Paris F 

Explanation.— Hultiplj the dilterenoe of Solntion. 

b7 15, to find the diSerence of longitode ^ min. 131 sec 

h ntitainin.. 11* ff CU" Qiniu Vavla la * 
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(228), obtaining 11* 8* 24". Since FariB U 

west of Berlin, the longitude of Paris must be 

11* ff 94" nearer the prime meridian of Green- H' 3 24 ' 

vioh, which is aim west of Berlin. Hence, 13 33 45 

■abtract the difference of longitude from tbe ^o "^i ay ^agt 

longitode of Berlin to find the longitude ol Paris. 

Kule. — Multiply the difference of solar time in hours, jnin- 
ntes, and seconds, by 15, and the product wiU be the differ- 
ence of longitude respectively in degrees, minutes, and seconds. 

Examples for Practice. 

1. When the solar time in Washington ^ 48 min. past II o'clock, 
A. H., the solar time in Portland is 15 min. past X% o'clock, p. u. If 
the longitude of Washington is 77° 15" veat. That is the longitude 
of Portland ? 

a. The longitude of Jefferson City is 92° 8' west. What is the 
longitude of Boston if, when the solar time in Jefferson City is ^ 
min. 30 sec. past 11 o'clock, a. il., the solar time in Boston is 44 min. 
48 sec. past 13 o'clock, p. u. ? 

3. When the solar time in San Francisco is 10 min. past 8 o'clock, 
p. M., the solar time in Calcutta is 13 min. 3^ sec. past 10 o'clock, 
A. H. If the longitude of San Francisco is 122° 36' 45" west, what is 
the longitude of Calcutta ? 

4. A sailor obserred that when the sun crossed the meridian of 
his ship, it was 18 min. 3 sec. past 5 o'clock, a. u., by his chronom- 
eter set to Greenwich time. In what longitude was his ship F 

B. If the standard time of Trenton is 40 min. past 9 o'clock, p. x., 
Thursday, and at the same moment the solar time of another place is 
45 min. 16 sec past 3 o'clock, a. ■., Friday, what is the longitude of 
the latter place ? 
331 



METRIC SYSTEM. 



135 



METRIC SYSTEM. 

232« The Ketrio System is a decimal system of weights and meas- 
uresy which has for its basis a certain nnit of length called the meter. 

Rbm. — ^The meier is lonA^an 9^ the distance from the equator to either pole, 
as asoertained bj the measurement of that part of the meridian of Dunkirk and 
Barcelona which is included between those cities. The length of the meter is 
89.37079 inches. 

233. The Primary Units of the metric system are : 



Kind of Measure. 

Measure of Length, . . 
Measure of Capacity, • . 
Measure of Weight, . . 
Land Measure, .... 
Ordinary Surface Measure, 
Ordinary Cubic Measure, 
Wood Measure, . . . 



Primary Unit. 

Jaeteff ... 
Liter, . . . 
Cfroffif . • . 
Ar, . . . . 
Square Meier, 
Cubic Meier, . 
Sier, . • • 



Pronunoiatlon. 

(mee'-tor). 

(lee'-ter). 

(gram). 

(air). 

(square mee'ter). 

(cubic mee'-tor). 

(stair). 



234* Higher Denominations than the above primary units are 
denoted by prefixing the following Greek numerals : deka (10 primary 
units) ; Jiekto (100 primary units) ; kilo (1000 primary units) ; myria 
(10000 primary units). 

235* Lower Denominations than the primary units are denoted 
by prefixing the following Latin numerals : deci {-^ of a primary 
unit) ; cetUi {y^ of a primary unit) ; milli (y^z^ of a primary unit). 

Rem. — The aboye numeral prefixes indicate the decimal yalue of the deriTatiye 
units as compared with the primary units. 



236. 



METRIC LINEAR MEASURE. 



RsH. 1. — The primary unit 
of Linear Measure is the meter, 
which equals 89.87079 in. 

Bbm. 2. — ^The meier is used 
in measuring dry goods and 
short distances ; the centimeter 
and millimeter in measuring 
minute distances ; and the ki- 
lometer in measuring long dis- 
tances. 





TABLB. 


10 millimeters (mm.) = 1 centimeter (cm.) 


10 centimeters 


= 1 decimeter (dm.) 


10 decimeters 


= 1 meter (M.) 


10 meters 


= 1 dekameter (Dm.) 


10 dekameters 


= 1 hektometer (Hm.) 


10 hektometers 


= 1 kilometer (Km.) 


10 kUometers 


= 1 myriameter (Mm.) 




232-a3« 
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MBTSIC arSTBM. 



METRIC LAND MEASURE. 



Bu. 1.— The priniMj unit of Land tablb. 

Messure is the er, « sqaue each Bide of 100 centuw (ca.) = 1 or (A.) 
which is 10 meten. The u is therefore 100 an =1 hektar (Ha.) 

equal to 100 eq. meten or 11B.6034 eq. jd. 

Rbh. Si. — The hektar eqaals very nearly S} acres, and is the metric denomfn*- 
tion ordinarily employed in eipreseing the qnantit; of laud in farma. 



238. 



ORDINARY SURFACE MEASURE. 



Rs]f.-~The eqnare table. 

met«r <1.196eq. 7d.)ig 100 eq. centimeters (eq. cm.) = 1 sq. decimeter (sq. dm.) 
the denomination gen- 100 sq. decimetera = 1 «g. mtttr (Sq. H.) 

etsllf used in express 
ing surfaoee other than land, sooh as the area of floors, ceilings, dij gooda, etc. 



METRIC WOOD MEASURE. 



Bkh.— The primary unit of Wood 
Measure is the eter, a cube each edge 
of which is 1 meter. The ster therefore 
equals 1 cu. meter or 80.817 ca. ft. 



TABL.B. 
10 decistere (ds.) = \ Oer (S.) 
10 st«n = 1 dekaster (Da.) 



240. 



ORDINARY CUBIC MEASURE. 



TABL.B. 

1000 cubic millimeters (ca. mm.) = 1 cnbic centimeter (ca. cm.) 
1000 cubic centimetera = 1 cubic decimeter (ou. dm.) 

1000 cubic deciineten = 1 oMc mOer (Cu, M.) 



Rn.— The cubic meter (SS.S17 oo, ft or 1.806 en. yd.) is the d 
employed in eipreesing the contents of ordinary Tolnmes or solids other than fire- 
wood ; but minute volumes aie eiprassed in en. centimeters or cu. millimeters. 



METRIC MEASURE OF CAPACITY. 



241. 

Rek. 1.— Themetiie 
capacity is used to measure all liquids 
and such dry subotanoee as salt, 
grain, fruits, regetables, etc The 
primary nnit Is the liter, a cylinder 
whose volume Is eqnal to that of a 
cube each edge of which Is i>^ of a 
meter. The liter equals 1.00678 qt., 
liquid measure, or .9061 qt., dij 
»37~241 



10 mmUiters (ml.) = 1 centiliter (cl.) 



10 centiliters 
10 deciliters 
10 liters 
10 dekaliters 
10 hektoliten 



= 1 deciUter (dL) 
= 1 liter (L.) 

= 1 dekaliter (Dl.) 
= 1 faektoliter (HI.) 
= 1 kUoUter (Kl.) 



TABLB OF BQUIVALBNTS. 



137 



Rem. 2.— Of liquids, the dekaliter is used to measure or express largt quan- 
tities; the liter, moderaie quantities ; and the centiliter or milliliter, minute 
quantities. 

Rem. 8. — Of grain, fruits, yegetables, etc., the hektoliter, like the bushel, is 
used for large quantities (wholesale); and the dekaliter, liter, or deciliter for small 
quantities (retail). 



242. 



METRIC MEASURE OF WEIGHT. 



Bex. 1. — The gram is the 
primary unit of weight. It equals 
15.432348 Troy grains, or the 
weight, in a yacuum and at its 
greatest density, of a cube of dis- 
tilled water, each edge of which 
cube is ^ of a meter. . 

Rem. 2. — The ionneau, like 
our ton, is the denomination used 
to express the weight of yery laige 
quantities ; the kilogram (generally 

abbreyiated to kilo) like our pound, to express the weight of moderate quantities; 
and the gram, like our pennyweight and grain, to express the weight of minute 
quantities, such as jewels, medicines, letters, etc. 



TABLE. 


10 milligrams (mg.) 


= 1 centigram (eg.) 


10 centigrams 


~ 1 decigram (dg.) 


10 decigrams 


= 1 Gram (Q.) 


10 grams 


-. 1 dekagram (Dg.) 


10 dekagrams 


= 1 hektogram (Hg,) 


10 hektograms 


~ 1 kilogram (Kg.) 


10 kilograms 


— 1 myriagram (Mg.) 


10 myriagrams 


= 1 qnintAl (Q.) 


10 quintals 


= 1 tonneau (Ton.) 



TABLE OF EQUIVALENTS. 

243. The eqniyalents here giyen are saoh as have been establiflhed 
by Act of Congress. In the United States, redactions from the metric 
system to the common system^ or the reyerse, must be made in ac- 
cordance therewith to be legal. 

EQUIVALENTS OF LINEAR MEASURE. 



1 inch = 2.54 oentimeteis. 
1 foot = .8048 of a meter, 
lyard = .9144 of a meter. 
1 rod = 5.029 meters. 
1 mile = 1.6098 kilometers. 



1 centimeter 
1 decimeter 
1 meter 
1 dekameter 
1 kilometer 



.8987 of an inch. 
.828 of a foot. 
1.0986 yards. 
1.9884 rods. 
.62187 of a mile. 



1 sq. inch 
1 sq. foot 
1 sq. yard 
1 sq. rod 
1 acre 
1 sq. mile 



EQUIVALENTS OF SQUARE MEASURE. 



6.452 sq. centimeters. 
.0929 of a sq. meter. 
.8361 of a sq. meter. 
25.298 sq. meters. 
40.47 ars. 
259hektars. 



1 sq. centimeter 

1 sq. decimeter 

1 sq. meter 

lar 

1 hektar 

1 sq. kilometer 



.155 of a sq. inch. 
.1076 of a sq. foot 
1.196 sq. yards. 
8. 954 sq. rods. 
2.471 acres. 
,8861 of a sq. mile. 



METRIC SOTATIOK 



\ND IfOMSBATIOy. 



EQUIVALENTS OF CUBIC MEASURE. 



1 CO. inch = 16.S8T co. ceDtimeten. 

1 CO. foot = 28.817 cu. deoimeteie. 

1 cu. fard = .704S of a ca. meter. 

1 cord = 8.624 sten. 



1 on. centimeter = ,0S1 of a co. inch. 
1 on. decimeter = .0SS8 of aco. foot. 
1 on. meter = 1.808 en. yarda. 
1 Bter = .9799 of a cord. 



EQUIVALENTS OF CAPACITY. 



1 liquid qnart = .0463 of a liter. 
1 drj quart = 1.101 liters. 
1 liquid gallon = .878S of a dekaliter. 
1 peck = .881 of a dekaliter. 

1 bushel = .3524 hektoUters. 



1 liter = 1.066? liquid qnarta. 

1 liter = .908 of a dry quart. 

1 dekaliter = S.6417 Uqoid galknu. 

1 dekaUter = 1.185 pecks. 

1 hektoUter = 2.8875 bushels. 



EQUIVALENTS OF WEIGHT. 



1 ounce. Avoir. = 28.85 grams. 

1 ounce, Troy = 81.104 granis. 

1 pouud. Avoir. = .4536 of a kilogram. 

1 pound, Troy = .3732 of a kilognun. 

1 grain, Troy = .0648 of a gram. 

1 ton (of 2000 lb.)= .9072 of tonnean. 



1 gram = .03527 of an otinoe, Avoir, 
1 gram = .08315 of an ounce, Troy. 
1 gram = 10.489 grains, Troy. 
1 kilogram = 9.2044 poonds. Avoir. 
1 kilogram = 8.679 pounds, Troy. 
1 tonnean = 1.1028 tons (of 3000 lb.). 



NOTATION AND NUMERATION OF METRIC 
QUANTITIES 

244. Any metric quantity, except ordinary Barfacee or solids, is 
Tritten according to the decimal eystem of notation by letting its 
primary anita occupy the units' order, and by letting each of the 
other denominatioiiB occupy that order of the decimal scale which is 
denoted by its prefix. 

To writ« 2 Hg. 6 Dg. 8 0. 8 dg. 7 mg., consider 8 Hg. as 2 hundrtdt of grams, 
6 Dg. as Una of grama, and 8 G. as 8 unite of grams, making the integrat ex- 
pression 268 grams; and consider 8 dg. as 8 ieniha of grams and 7 mg. as 7 fftou- 
miindtht of grams, making the decimal expression .307 of a gram, and the entire 
expression 208.307 grams. 

245. Any metric quantity except ordinary eurfaces or solids, is 
usually read like any other decimal ; but frequently the fractional part 
ia read aa an integer of the denomination of its right-hand order. 



' Thus, 818.7S L., inst«ad of bei 
read 818 and 7S hundredths liters; 
044—2^ 



i read S HI. 1 Dl. 8 L. 7 dl. 6 cl., is usuaUy 
c, bequently, 818 liteia and 70 centiliters. 
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246. Ordinary surfaces are based upon the scale of 100, and 
ordinary solids upon the scale of 1000. Each denomination of these 
measures must therefore occupy as many decimal orders as there are 
O'b in the scale of its measure. Ordinary surfaces and solids are 
written by letting the primary unit occupy the units' order, and letting 
the position of each of the other denominations of surface measure 
extend twice as far, and of cubic measure three times as far, from the 
decimal point as that order of the scale which is denoted by its prefix. 

Thus, 18 Sq. M. 5 sq. dm. are written 18.05 Sq. M. ; 5 Ha. 8 A. 7 ca. aro 
written 503.07 A., or 5.0307 Ha. ; and 95 CiL M. 7 cu. dm. 18 cu. cm. 157 cu. mm. 
are written 96.007018157 Cu. M. 

!347« If the number of digits in the decimal part of a metric 
quantity of ordinary surface is not divisible by 2, or of ordinary solids 
is not divisible by 3, sufficient ciphers are understood to be annexed 
to such decimal part to make it so divisible, before it can be read in 
terms of its lowest denomination. 



248. EXERCISE IN NUMERATION AND NOTATION. 

Illustrative Exercise. 

15.327 G. are read 15 and 327 thoosandths Grams; or 1 Dg. 5 G. 8 dg. 2 eg. 7 
mg. ; or 15 Grams and 327 milligrams. 

Read the following metric quantities: 



I. 718.6134 Ton. 

a. 157.814 M. 

3. 325.817 G. 

4. 563.108 A. 
6. 184.253 L. 



11. 72.41900885 Cu. M. 

12. 669.0031759 Cu. M. 

13. 8.6198 Cu. M. 

14. 31.2817 Ha. 

15. 175.1873 Kilos. 



6. 751.51 A. 

7. 38.2515 Sq. M. 
-8. 15.183 Sq. M. 
9. 98.5 S. 

10. 18.315718415 Cu. M. 

16. Write 6 Ha. 15 ca. as a decimal of an ar. 

17. Write 5 Em. 8 Hm. 4 Dm. 8 M. 7 dm. 3 mm. as a mixed 
decimal of a meter. 

18. Write 1 Eg. 5 O. 8 eg. as a mixed decimal of a gram. 

19. Write 6 Cu. M. 18 cu. dm. 123 ou. cm. 9 cu. mm. as a mixed 
decimal of a cubic meter. 

« 

20. Write 15 Ds. 9 ds. as a mixed decimal of a ster. 

21. Write 9 HI. 3 Dl. 7 cl. 4 ml. as a mixed decimal of a liter. 

22. Write 5 Sq. M. 9 sq. dm. 84 sq. cm. as a mixed decimal of a 
sq. decimeter. 
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349. REDUCTION OF METRIC QUANTITIES. 
Illustrative Example. 

1. Bedace 51.783211 Eg. to dg. 
ExpUnatlon.— Sinoe the integer (SI) ezpreaeeB Kilo* Sohitioii. 

gniDB, the following order (7) most express the next 
lower denomination (hektogrimB), the next order (8) 61.783214 Kg.= 
dekagnms, the next order (8) gTwns, uid the next order 617832. 14 dg. 
CE) the teqnired denomination, decigrtuna. Henoe, re- 
move the decimal point and place It to the right of the order of deoigramB. 

2. Reduce 2651837.34 en. mm. to cu. dm. 
Expl«ii«tlan.~-Sin<» the integer (W0188T) ex- 

presaea ou. mm., and cnbic meaaore is based o 
the sc&Ie of 1000, the fhne orders to the left of the 
decimal point (SST) must express co. mm. ; 
next three orders (651), the next higher denomina- 
tion (cu. cm.) ; and the remaining order (2), the next higher and required denom- 
ination (en. dm.). Hence, remoTe the decimal point and place it to the right of 
the order of cubic decimeters. 

Kale. — Bemove the deeimal point and ptaoe it at the right 
of the order which expresses the required denomination ; and 
annex the dtbreviaMon of Gie required denomination. 



Solution. 
2661837.24 en. mm.= 
S.661837^ ou. dm. 



Example* for Practice. 



1. 132.7182 Hg. to dg. 
a. 37.28146 Km. to em. 

3. 167183.26 cl. to HI. 

4. X78242.1dg. toDg. 

B. 8175131.62cn. cm. toCa. M. 
6. 5186416.31 sq. cm. to Sq. M. 
T. 38713.41 Sq. M. to sq. dm. 



a. 61.71834 Gn. H. to ea. 
9. 135.8 A. to Ha. 

10. 987.1625 Da. to da. 

11. 317.6 ds. to S. 

la. 187531.28 ca. to Ho. 

13. 718632.5 dm. to Hm. 

14. 8418673.21 mg. to Kg. 



250. Beduetiona from the common ejmtem to the metric, or the 
reverse, are effected according to the Table of EqniTslenta (S43). 

Thos, to find how msnf sters eqnal 75 cords of wood, refer to the Table of 
EqniTalenta to find how man^ sters equal 1 cord (S.ftU sters), and 7S cords must 
equal 75 times 8.624 sters, or 371.8 sters. 
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Reduoe 

1. 385.25 A. to acres. 

2. 375 HI. of wheat to bushels. 

3. 153 Em. to miles. 

4. 483 Dl. of wine to gallons. 
6. 75.5 Kg. of beef to lb.. Avoir. 

6. 157.75 Ha. of land to acres. 

7. 27.5 cm. of lace to inches. 



Reduce 

8. 87 yards of cloth to meters. 

9. 187 cords of wood to sters. 

10. 157.35 acres of land to ars. 

11. 173 gallons of vinegar to Dl. 

12. 3 ounces of gold to grams. 

13. 187 bushels of oats to HI. 

14. 845 cu. yd. of earth to Gu. M. 



251. Metric quantities are added, subtracted, multiplied, or 
divided like other decimals, first reducing them to the same denom- 
ination, if necessary, by Bule, 249. The primary unit is usually 
the most convenient common denomination to adopt when there is 
no special reason for adopting another. 

Examples for Practice. 

1. How many meters in 15.7 cm., 381.4 dm., 4.173 cm., 183.24 M., 
4.1 dm., and 5.83 Dm. ? 

2. A merchant bought 17.8 Dl. of wine, and sold at different 
times 1.52 L., 3.85 dl., and 53.4 cl. How many liters had he 
remaining ? 

3. What should be paid for 24 Dl. of peaches at 40^ per peck ? 

4. What is the cost of 34.5 Eg. of sugar at 14^ per kilo ? 

6. Find the cost of 5.137 S. +3.8 Ds. +5.75 ds. of wood at $1.60 
per S. 

6. What is the value in U. S. money of 364.625 meters of cloth, 
invoiced at 8.40 francs per meter ? 

7. A merchant imported 10000 Dl. of wine at a cost of 62 francs 
per DL, and sold the same at $4.75 per gallon. What was his gain P 

8. At $5 per cord, what is the cost of a pile of wood which is 
18.75 meters long, 1.5 meters wide, and 1.625 meters high ? 

9. What is the total cost in IT. S. money of the following : 52.75 M. 
of cloth bought at 3.20 fr. per M.; 28.375 M. at 4.75 fr. per M.; 
91.85 dm. at 6.50 fr. per M.; and 3.25 Dm. at 8.70 fr. per. M. ? 

10. Find cost in U. 8. money of 517.32 Kg. +875.75 Hg. + 81.65 
Mg. +837.25 Hg. +8175.50 G. + 1.45 Ton. of sugar at .70 fr. per kilo. 

11. An importer mixed 18 liters of wine costing 1.75 francs per 
liter with 15 liters costing 2.15 francs per liter, and sold the entire 
mixture at $1. 75 per gallon. Did he gain or lose, and how much P 

251 



I43J BUBFACE HBABUJtMMaifTB. 

SURFACE MEASUREMENTS. 

261. A Bor&oa is tie outside of a solid or body. It cm .tb«re- 
fore contain only two of the three dimensions of a body, its depth or 
thickness not being considered. 

A flftt surface is c&lled a pUne surface, or, simplj, a plane. To diaeoTn if 
wij sarfsce is a plane, place the steoigfat edge o( a ruler apon it in manj dino- 
tioiis. It all parts of the edge touch the surface, it is a pluie. 

262. A Aectangnlar Bnr&ce is a plane surface of four Bides, each 
of which is straight, and perpendicalar to its adjacent sides. 

The opposite sides of a rect«ngulai surface are equal to each other. 

263. A Square is a rectangnlar surface having aU of its sides 
equal in length. 

A square inch is a rectangnl&r Barf ace, eaeh*ufeof whiohiaonelDohinlengtii; 
a square foot Is a rectangular surface each side of which fs one foot; etc. 

264. The Area of a rectangular surface is the nnmber of sqaare 
units which it contains. 

Rek. — In obtaining areas, the most convenient unit of measure is a sqaan^ 
each side of which is a nnit of the same denomination as the two gjren dimen- 
sions. Hence, to find the area of a rectangular surface 8 ft. long and 6 ft. wide, 
the measnring unit will be 1 sq. ft, since the denomination of the length and 
width is feet. Having selected the meaBuring unit, the area is fonnd as follows: 
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5 square feet x 8=40 sqaare feet, area of Fig. 3, 

Fig. 1 ia the meBsnring square, which is 1 ft. long and 1 ft. wide, and there- 
fore represents 1 sq. ft In Fig. 3 are 6 snch squares, and hence it represents S sq. 
ft. In Fig. 8 are 8 rows of meaanring squares, each row containing as manj meas- 
uring squares aa Fig. S, and it must tbeief OK represent 8 times sq. ft., or 40 sq. ft. 
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265. To find tke area of a reetangnlar snrfEtce. 

Illustrative Example. 

How many square yards are in a sidewalk 48 ft. long and 11 ft. 
4 in. wide ? 

Explanation. — A sidewalk 4B ft. long Solution, 

and 1 ft. wide contains 4B sq. ft. Hence, ^1 ft. 4 in. =114 ft. 

a sidewalk 48 ft. long and llj ft. wide must ^ * ^^ x 114 = 544 so ft. 

contain \\\ times 48 sq. ft., or 644 sq. ft., f>jtA q* /.rv ^ 

which reduced to sq. yd. equal 60|. 544 — 9 = 60^ sq. yd. 

Bnle. — Multiply one dimension, considered as square units, 
by the other dimension, considered abstractly. 

NoTB. — ^If necessary, reduce both dimensions to the same denomination before 
applying the rule. 

Examples for Practice. 

1. How many acres are contained in a reetangnlar field 847 yards 
long and 240 yards wide ? 

2. How many square feet are in the floor of a room 27 ft. 6} in. 
long and 13 ft. 7^ in. wide ? 

3. How many acres are in a rectangular piece of land 3 miles long 
and 175 rods wide ? 

4. How many square yards are in the walls of a room 24 ft. long, 
18 ft. wide, and 12 ft. high ? 

6. How many square feet are in the surface of a box 4 ft. long, 
3 ft. 9 in. wide, and 2 ft. high ? 

6. A street ^ of a mile long was paved at a cost of 45 cents per 
square foot. What was the cost of paving if the street was 40 ft. wide ? 

7. How much will it cost to plaster the ceiling of a room 36 ft. 
long and 27 ft. wide, at 23 cents per square yard ^ 

8. At $7.25 per 100 sq. ft., how much will it cost to tin the roof 
of a house 45 ft. long, and which measures 23 ft. from each eave to 
the ridge ? 

9. At $30 per acre, what is the cost of a rectangular piece of 
ground 40 chains long and 35 chains 75 links wide ? 

10. The length of a piece of land is 15 rd. 2 yd. 1 ft. 7 in., and 
its width 12 rd. 4 yd. What is its area ? 

265 
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366. To flad either dimeuion of » reotangalat ■nrCuo. 

Illubtrativc Example. 

If ft rectfmgnlar field coDtaining 30 acres is 40 rods wide, what 
IB its length ? 

ExpUnAtion.— A field 40 rd. wide and Solntion. 

1 rd. long coataiiu 40 eq. rd. ; therefore to 30 acrea=4800 sq. rd. 
oont»in 80 acres or «00 «i. rd., it must be 4800-=-40=130 rd., lenirth. 
as mAn; times 1 rd. long u 4800 sq. rd. aie 
times 40 sq. rd., or 130 rd. long. 

Kale. — Divide tiie area by either dimension; the quotient 
will be the other dimerision. 

HoTB. — If necwsATf , reduce the u»» to square nitits and the given dimensiau 
to linear units of the same denomination, before applying the rule. 

ExAMPLrs FOR Practice. 

1. If a rectaQgnlar field of wheat contains 391 acres, and its length 
is 85 chains, what is its width P 

a. A fanner raised 1575 bnshels of wheat in a rectangular field 
which averaged 25 bnahela to the acre. It the field was 112 rods 
long, what was it« width F 

3. A rectangular piece of land cont^na 11520 acres, and its length 
is 9 miles. What is its width ? 

4. If the area of a fioor is 18 sq. yd. 5 sq. ft., and its breadth is 
7 yd. % ft., what is its length ? 

6. A plasterer whose price was 25^ per sq. yd., charged 18 for 
plastering the ceiling of a room 16 ft. wide. What was the length 
of the room ? 

6. If a rectangular field which contains 57 A. 165 P. is 17fi rods 
long, what is its width ? 

7. What is the length of a blackboard which contains 9 eq. yd. 5 
sq. ft. 36 sq. in., if its breadth is 3 ft. 9 in. ? 

367. To find the qnantity of material to cover a given nrface. 

.Illustrative Example. 
Making no allowance for waste, bow many yards of carpet 30 in. 
wide are required to oover a fioor 17 ft. 6 in. long and 16 ft. 6 in. 
wide ? 
366-367 
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Explanation. — 1 yard of Solution. 

oupet of the giTen width can 17^ ^ 16^=288^ sq. ft., area of floor, 
cover only 7J eq. ft. of the 3 ^ 3^^^^ ^ ^^ ^^ 1 ^ ^j ^ 

floor ; henoe, to cover the en- «««. -, * A^ ^ i ^i^ * i 

tire ^rf^Tof the floor, the 288|--7i=38J yd., length of carpet. 

length of the carpet must be 

as many times 1 yard as the area of the floor (288f sq. ft.) is times the area of 

1 yard of carpet (7^ sq. ft.), or 88| yards. 

Bnle. — Divide the area of the floor by the area of one yard 
of the given material. The quotient iviU be the number of 
yards of material. 

Note. — To And the number of stones, bricks, shingles, etc., to coyer a giren 
surface, divide the area of (he surface to he covered by the exposed area of one 
uwii of the given material. 

Examples for Practice. 

Allowing nothing for waste, how many yards of carpet are required 

1. For a room 16 ft. long and 14 ft. wide ; carpet 30 in. wide ? 

2. For a room 20 ft. 3 in. by 18 ft. 6 in. ; carpet 1 yd. wide ? 

3. For a room 30 ft. 6 in. by 24 ft. 8 in.; carpet 2 ft. 4 in. wide ? 

4. For a room 50 ft. 7 in. by 42 ft. 3 in.; carpet 28 in. wide ? 
6. For a room 15 ft. 9 in. by 12 ft. 6 in. ; carpet 20 in. wide ? 

6. What is the cost of carpeting a room 24 ft. 3 in. long and 18 ft. 
8 in. wide ; carpet 28 in. wide and $1.25 per yard ? 

7. How many bricks 8 in. long and 4 in. wide are necessary to 
cover a sidewalk 34 ft. 4 in. long and 14 ft. 3 in wide ? 

8. How many flagstones 20 in. long and 16 in. wide will pave a 
yard 57 ft. 11 in. long and 10 ft. 8 in. wide ? 

9. At $1.75 per yard for carpeting 34 in. wide, what will it cost to 
cover a room 19 ft. 10 in. long and 15 ft. 4 in. wide ? 

10. Making no allowance for waste, how many shingles 4 in. wide 
are required to cover the roof of a house 36 ft. long and measuring 20 
ft. from each eave to the ridge, if only 5 inches of the length of the 
shingles are exposed to the weather ? 

11. How many sods 10 in. long and 8 in. wide are required to turf 
a plat of ground 28 ft. 4 in. long and 22 ft. 4 in. wide ? 

12. At 75 cents per yard, what is the cost of covering the floor of 
a dining-room with oil-cloth 1\ yards wide, if the length of the room 
is 27 ft. and its width 20 ft. 9 in. ? 

10 26T 
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13. Hov many yards of carpet are required to cover the floor of a 
room 22 ft. 1 in, long and 18 ft. 9 in. wide, if the width of the carpet 
is 27 in., and the stripa are laid croeswiee ? 

EzpUnation. — Since the Solation. 

rtripB we to be laid cro^wiM (22 ft. 1 in.)-^^7 in.= 9|* stripa, or 
(parallel to the leas dimenmon), , 

divide the length of the room practically 10 strips. 

(23 ft. 1 in.) by the width of the (18 ft. 9 in.) x 10=62 yd. 1 ft. 6 in. 
carpet (37 in.) to find the onmber 

of Btripa t^Wh OF, in practice, 10 strips, since the excess of the 10th strip (S in.) is 
either turned under in laying, or cut oS before laying. 

As the carpet is to be laid crosswise, the length of each strip mnst be the Htme 
as the less dimension (18 (t 9 in.). Hence, mnltiply the length of each strip (18 
ft. 6 in.) by the nomber of strips (10) to find the number of yards to be purchased. 

If the design of the carpet is such as to involve no loss in match- 
ing, how many yards must be purchased to cover the floor of a room 

14. 18 ft. 6 in. by 15 ft. 3 in. ; carpet 32 in. wide, laid lengthwise ? 

15. 31 ft. 8 in. by 25 ft. 3 in. ; carpet 28 in. wide, laid crosswise P 

16. I wish to carpet a room 28 ft. 6 in. long and 18 ft. 3 in. wide 
by laying the strips lengthwise. Which of three carpets respectively 
28 in., 30 in., and 34 in. wide, will involve the least wastage in laying ? 

17. I wish to carpet a room 20 ft. long by 18 ft. wide with carpet- 
ing 2 ft. 6 in. wide. At t2.35 per yard, how much shall I save by 
laying the carpet crosswise instead of lengthwise ? 



MEASUREMENT OF VOLUMES. 

S68. A Bectangnlar Tolnmk is one which is bounded by six 
rectangular surfaces (262). 

All rectangular voluines have three dimensions: Uitgih, breadlh, aailhielmtM. 

260. A Cube is a rectangular volume which is bounded by six 
equal squares, called /ocea. All the edges of a cube are of equal length. 

A cubic inch is a cube each edge of wliich is one inch in length; a cohio foot 
is a cube each edge of which is one foot in length ; etc. 

270. The Conteittt or Volume of a rectangular solid is the num- 
ber of cubic units which it contains. 

Rex.— In obtainmg volumes, the most convenient unit of measure is a cube 
each edge of which is a unit of the same denomination as the three given dimen- 
sions. Hence, to find the volume of a rectangular si^ which is 6 ft. long, 4 ft. 
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wide, and 8 ft. deep, the measuring nnit will be 1 cu. ft., since the denomination 
of the length, width, and depth is feet. After selecting the measuring unit, the 
required volume is found as f oUows : 




1x1x1=1 cu. ft 

4 X 3 X 6=72 cu. ft., contents of Pig. 4, 

Fig. 1 is the measuring cube, which is 1 ft. long, 1 ft. wide, and 
1 ft. deep, and therefore represents 1 cu. ft. In Fig. 2, which repre- 
sents the upper tier of Fig. 3, are 4 such cubes, and hence it repre- 
sents 4 cu. ft. In Fig. 3, which represents an end section of Fig. 4, 
are 3 tiers equal to Fig. 2, and hence it represents 3 times 4, or 12 cu. 
ft. In Fig. 4 are 6 sections equal to Fig. 3, and hence it represents 
6 times 12, or 72 cu. ft. 

271. To find the contents of a rectangular volnme. 

Illu8trative Example. 

What is the charge for freight upon a box 3 ft. 8 in. long, 3 ft. 6 
in. wide, and 2 ft. 3 in. high, at %^ per cubic foot ? 
' Explanation. — The rolume of Solntion. 

the box is equal to the continued prod- ^ ^u. ft. x 31 X 2^ = 281 CU. ft, 

uct of its three dimensions (Rem. qaIwOqi 4o qi j«.« 

270), or 281 cu. ft. Hence, multiply »? X ^»} - »>5.rfl- Ans. 

the freight per cu. ft. (8/^) by the number of cu. ft. (28|). 

871 
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Aula. — Multiply one dimension considered as cubic units, by 
the product of the two remaining dimensions, considered 



Non.— U necesBMj, reduoe aII three dimensioiu to & 
before apidjing the rule. 

EXAMPLCB FOR PRACTICE. 

1. How many cable feet of air are in a room 18 ft. long, 16 ft. 
Tide, and 10 ft. 6 in. high P 

a. How man; cnbic yards of etone are in a pile 15 ft long, 12 ft. 
vide, and 9 ft. high ? 

3. What is the coat of digging a cellar 30 ft. long, 18 ft. wide, and 
IS ft. deep, at 32 cents per cubic yard ? 

^ How much should be paid for a pile of wood 32 ft. long, 1 ft. 
wide, and 5 ft. high, at t6.60 per cord F 

5. What is the weight of a squared piece of timber 28 ft. long, 15 
in. thick, and 15 in. wide, at 45 ponnds per cubic foot ? 

6. What is the cost of removing a rectangular embankment of 
earth 22 ft. 9 in. long, 8 ft. 6 in. wide, and 8 ft. high, at 54^ per cubic 
yard? 

7. What is the coet of a pile of wood 18 ft. long, 4 ft. wide, and 6 
ft. high, at 46.80 per cord F 

272. To find any dimensloa of a reotaugnlar ulid. 

iLLUtTRATIVe EXAMPLE. 

A rectangnlar Tolnme 7 ft. long and 5 ft. wide contained 140 en. 
ft. What was its height ? 

EKplanatlon. — A rectangul&r volume 7 ft. Solntiou. 

l<»ig, 6 ft. wide, end 1 ft high, coiitaina S5 cu. ft. 140-r(7 X 5) ^ 4 ft. 
(271); hence a rectangular volume 7 ft. loDg &nd 

S ft. wide to contain 140 cu. ft. must be as many times 1 ft. high oe 140 cu. ft. is 
times SS ca. ft., or 4 ft. 

Knle. — Divide the solidity by the product of any two diinen- 
sions; the quotient will he the remaining dimension. 

Note.— If necessary, reduce tlie eolidiiy to cubic unita, and the two given 
dimensions to linear units of a oammuii denomination, before applying tbe rule. 
S7g 
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^ Examples for Practice. 

1. What must be the height of a pile of wood 32 ft. long and 6 ft. 
wide, to contain 9 cords ? j 

2. A contractor agreed to dig a cellar 18 ft. long and 15 ft. wide 
at 66^ per cu. yd., and receiyed therefor $45.50. What was the 
depth of the cellar ? 

3. What must be the height of a wagon-body 10 ft. long and 4 ft. 
wide, that its contents may be ^0 cu. ft. ? 

4. A man excavated a cellar 18 ft. 6 in. long and 15 ft. 3 in. wide; 
taking out 64 cu. yd. 11 cu. ft. 1332 cu. in. of earth. How deep was 
the cellar dug ? 

6. What is the height of a rectangular embankment 18 ft. 9 in. 
long, 5 ft. 1 in. wide, and containing 28 cu. yd. 6 cu. ft. 864 cu. in. ? 

6. I bought a pile of wood 24 ft. long and 4 ft. wide for $28.50. 
If the price per cord was $4.75, how high was the pile ? 

7. A room 30 ft. long and 25 ft. wide contains 7125 cu. ft. What 
is its height ? 

8. If 24 rectangular blocks of stone, each 9 ft. long, 2 ft. wide, 
and 1 ft. 6 in. thick, be purchased at $5.75 per cu. yd., what will be 
the total cost ? 



BOARD MEASURE. 

S73. Board Keasnre is used in measuring boards or planks, scant- 
ling, joists, and other sawed timber. The unit of board measure is 
the Board Foot. 

274. A Board Foot is 1 ft. long, 1 ft. wide, and 1 in. thick ; and 
hence is 1 sq. ft. of the /oca of a board 1 in. thick. A board foot is 
one-twelfth of a cubic foot. 

Thus, a board 8 ft long, 2 ft wide, and 1 in. thick, contains 16 board feet 
If the board had been 1^ in. thick, it would have been 1^ times 16, or 24 board 
feet ; if 2 in. thick, 2 times 16^ or S2 board feet, etc 

275. The Average Width of a regularly tapering board is found 
by taking one-half the sum of the width of its two ends, or by meas- 
uring the width of the board midway between its two ends. 

Thus, if the width of one end of a tapering board is 12 in. and the width of 
the other end 8 in., the average width is one-half of 8+1% or 10 in. 
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276. To find the number of board feet in a board. 

Illustrative Example. 

How many board feet' in a board 20 ft. long, 9 in. vide, and 3 ia. 
thict? 

Solution. — An inch board which is 1 ft. long uid 9 In. wide contuns ) of a 
board foot; and if 30 ft. Jong cooUins SO times ( of a board foot, or 10 boaid feet. 
Hence, a 3-in. board must contain 2 times IS, or 80 board feet. 

' Snle. — I. Multiply the length in feet by the uddih in feet. 
Or, 

II. MultijAy the length in feet by the width in inches, and 
divide the prodtust by IS. 

Nan. — If more than 1 in. thick, multiply the nanlt obtained hj the rule by 
the tbickntM ia Inches. 

ExAMPLEt FOR PRACTICE. 

Find tin ■umber or board fbet in a board whioh ii 



i«W. 


Wida. 


met. 




L^. 


Widt. 


Thick. 


1. IS ft. 


Tin. 


1 in. 


«. 


20 ft. 


10 in. 


2iin. 


2. 20 ft. 


8 in. 


1 in. 


7. 


18 ft. 


l«.8in. 


3 in. 


i. 16 ft. 


10 in. 


IJin. 


8. 


16 ft. 


lft.3in. 


2 in. 


4. 18 ft. 


9 in. 


2 in. 


». 


15 ft. 


Iftein. 


3 in. 


». 18 ft. 


11 in. 


2 in. 


10. 


12 ft. 


2 ft. 1 in. 


11 in. 



11. Wbat ia the cost of 15 joiata, each SO ft. long, 9 in. wide, and 
3 in. thick, at (3.75 per handred feet ? 

19. What is the cost of Beven 2-in. planka, each 18 ft. long, and 
their widths respectively 5 in., 7 in., 6 in., 9 in., 8 in., 11 in., and 10 
in., at ♦2.50 per handred feet ? 

la. What is the coet of a lot of 1-in. boards 16 ft. long, and the 
nnited width of which is 58 ft. 6 in., at (23.50 per thoaaand feet P 

14. How manj board feet in a regularly tapering 2-in. plank 16 ft. 
long, 11 in.'Wide at one end and 7 in. wide at the other (27A) ? 

16. What ia the coet of 18 2-in. planks, each 16 ft. long, 8 in. wide 
at one end and 10 in. wide at the o^er, at 93.40 per hundred feet ? 

16. What is the length of a 2-in. pUnk, which containa 42 board 
feet and ia 18 in. wide P 

Solntioo.— 48-1-2=21, boanl feet if the plank were cmly 1 in. tbick; (SI x 144) 
.|-18=1SS in. w 14 ft, the required length. 

»7e 
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17. What is the width of a l-in. board if it is 18 ft. long and con- 
tains 21 board feet ? 

18. What is the length of a 3-in. plank which contains 60 board 
feet and ijs 16 in. wide ? 

19. What mast be the width of a 3-in. plank which contains 
33f board feet and is 9 feet long ? 

20. What must be the length of a piece of sawed timber 14 in. 
wide and 11 in. thick to contain 19}- cu. ft. ? 

Solution.— 19} X 12=281 board feet (274) ; 281-^11^21, board feet if only 
1 in. thick ; (21 x 144)-^ 14=216 in. or 18 ft., length. 

21. What is the length of a piece of sawed timber 15 in. wide and 
10 in. thick, to contain 8^ ca. ft. ? 

22. What is the width of a piece of sawed timber 13 ft. long by 

8 in. thick and containing 6^ cu. ft. ? 

23. What is the thickness of a piece of sawed timber 15 ft. long, 

9 in. wide, and containing 7^ cu. ft. ? 

Solution.~7i X 12=90, board feet ; (15 x 9)-^12 = 11}, board feet if only 
1 ixL thick (276) ; 90-^ll}=8, thickness in inches. 

24. What is the thickness of a hewn log 16 ft. long by 13 in. wide 
and containing 13 cu. ft. ? 

26. At $20 per hundred for posts, and $18 per thousand feet for 
boards, what is the cost -of enclosing with a post and board fence a 
rectangular lot 32 rods long and 24 rods wide ; the posts to be placed 
8 ft. apart, the boards to be 16 ft. long, 9 in. wide, and 1 in. thick, 
and the fence 4 boards high ? 



STONE-^VORK. 

877« Stone-work is usually estimated by perches of 24f cu. ft. 
each, of which 22 cu. ft. is allowed for the stone, and the remaining 
2f cu. ft. for mortar and filling. 

Rbm. 1. — In estimating the quantity of stone to be used, allowance should be 
made for doors, windows, and other openings ; but in estimating ston^^work, no 
allowance is usually made for openings less than 8 feet wide. 

Rbm. 2. — The length of walls of stone is found by taking the girth or gross 
outside measurement. This practically allows double measurement of the comers, 
since the comers are more difficult to biuld. 
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378. To find tits number of penhu of mMMoaij. 



Illustrative Example. 
At t3.86 per perch, what is the cost of erecting the stone valls 
of a charch which ia 15 ft. long by 36 ft. wide, the walla being 24 ft. 
high and S ft. 3 in. thick, allowing for 6 windows, each 5 ft. wide by 
12 ft. high, and for 2 doors, each 6 ft wide and 9 ft. high ? 
Solntlon. 



ExplaiwtliHi. —Twice 
mtm of the length (4^ ft.) and the 
width (Se ft.), or 163 ft., gives 
the girth or outside roewniement 
0fthew&Il8(Rem.3,277). The 
coQtinaed product of the girth 
(16a ft.) X the height (84 ft.) x the 
UiiekneM (3i ft.), or 8748 c\ ' 
gives the gross solidity (271), 
from which shonid be deducted 
the solidity o( the 6 windowB 

(810 CQ. ft) and of the two doors (243 on. ft) to obtun the net solidity (7«M 
CD. ft.). Divide 7695 by 34{ to obtain the net solidity in perches (810H)- Uulti- 
ply the price |>er perch (tS.BS) by the number of perches to find the cost. 

Anle. — Find the mbmber of cubic feet of maaonry by 271, 
divide the result by t4- 76, and the quotiettt unU denote perches. 



{45+36) x2=162 ft., g^rth. 
162x24x21=8748 cu. ft., gross. 
6 X 12 X 2J X 6^810 en. ft., windows. 
9 X 6 X 21- X 2=243 cn. ft., doors. 
8748— {810 X 243)=7695 cn. ft., not. 
7695-^24J=3^0H perches. 
•3.85x3101^=11197, cost. 



Examples for Practice. 

1. What is the cost of the stone foundation of a honse which is 
80 ft. long and 20 ft. wide, the fonndation being 6 ft. high and 2 ft. 
thick, at 17.30 per perch ? 

3. I contracted with a mason to b&ild the stone fonndation of a 
house 36 ft. long by 30 ft. wide, at t3.25 per peroh, and paid him 
tlOO.80 for the job. If the fonndation was 2 ft. thick, what was its 
height ? 

3. At $5.75 per perch, what is the cost of erecting the stone walla 
of a house 36 ft. long by 24 ft. wide, the walls being 30 ft. high and 
2 ft. 6 in. thick, allowing for 8 windows, each 4 ft. wide and 6 ft. 
nigh, for 1 door 5 ft. wide and 8 ft, high, and 2 doors, each 4 ft. 
wide and 7 ft high ? 

4. A sea-wall 396 ft long and 3 ft. thick cost t2268, at t6.26 per 
perch. What was the height of the wall ? 
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BRICK-WORK. 

279. Briok-work is nsually estimated by the thousand bricks. 

Bbm. 1. — In measaring brick-work, allowance should be make for doors, win- 
dows, or other openings; and for comers since, unlike stone-work, only the net 
length of the waUs is taken. 

Bbm. 8. — ^The net length of the walls is obtained by deducting four times the 
thickness of the walls from the gross outside measurement. 

Rek. 8. — ^The dimensions of an ordinary brick are 8 in. x 4 in. x 2 in; of Balti- 
more and Philadelphia bricks, 8( in. x 4| in. x 2| in. ; of Maine bricks, 7^ in. x 8f 
in. X 2| in. ; of North River bricks, 8in.xa|in. xd^in.; and of Milwaukee bricks, 
8iin.x4|in.x2|in. 

280. To find the number of bricks in a wall. 

Illustrative Example. 

How many ordinary bricks are required for the walls of a house 60 
ft. deep; 36 ft. high^ and 24 ft. front, if 240 square feet of the sur- 
face of the walls are allowed for windows and doors and i of an inch 
for mortar, the walls being 3 bricks thick ? 

Solution* 

8+^=8}- in., length of brick and mortar. 

2+^=2^ in., thickness of brick and mortar. 

8} X 2^=18^ sq. in., exposed surface per brick. 

144-7-18^= 7f|, exposed bricks per sq. ft. of wall. 

7f| X 3=23-^, total number of bricks per sq. ft. of wall. 

(60+24) X 2=168 ft., outside girth of wall. 

(4 X 3) +f =12^ in., thickness of walls, including 2 inner joints. 

12^ X 4=50 in., or 4)^ ft., deduction for comers. 

168— 4f =163| ft., net length of walls. 

(163|. X 36)— 240=5658 sq. ft., net surface of walls, 

5668 X 23^=131677^ bricks, the answer. 

Bnle. — I. Add }• of an inch to the length and thickness of the 
brick, and multiply the two results to find the exposed surface 
of 1 outside hrick. ' 

II. Divide 144 ^ ^^ exposed surface of 1 brick, to find the 
number of outside bricks per square foot of wall, 

III. Uie continued product of the number of outside bricks 
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per square foot of wall x the number of hrieks in the thickneas 
of the walls X the nuinber of square feet in the surface of the 
walls, win give the total number of bricks. 

ExAHPLcl FOR Practice, 

1. The walls of a worehoiue built of Baltimore bricks, are 3 bricks 
thick, 60 ft. high, 50 ft. front, and 200 ft. deep. How many bricka 
does the waiehonse contain, if 675 sqaare feet are allowed for doors 
uid windows. 

a. How many Milwankee bricks are required for the walls of a 
building 40 ft. front, 75 ft. deep, 50 ft. high, and 3 bricks thick, 
allowing for 20 windows, each 6^ ft. high and 4 ft. wide, and for 4 
doors, each 8 feet high and 3} feet wide P 

3. How man; North BiTer bricka are required to bnild a house 40 
ft. front, 75 ft. deep, 60 ft. high, 3 bricks thick, and with gables 12 
ft high at the front and rear, allowing I2(K) sq. ft. for openings F 

Hu. — The surface of a gable U found bj iDnltiplfing the length of the wall 
upMi wbicb the gable is built by om-AoI/ the height of the gable above the wall. 



MEASUREMENT OF CAPACITIES. 

281. Xeasnrement of Capaoltiei, as here treated, will embrace the 
measurement of granaries, bins, boxes, cisterns, tanks, etc. 

Ekm. 1. — Stricken Meaeure means the measnriiig vessel even full, and stricken 
o0 by a rule or striker. Qmins, seeds, berries, ate., are sold by stricken mesBtue. 
The standard bushel when stricken contains 2160.43 cubic inchea. 

Bui. 2. — Heeded Mta&un means the contents of the measuring vessel heaped 
in the form of a cone. Com in the ear, large fraite and vegetables, coal, lime, 
and other bnlky articles ore sold b; heaped measure. The standard bashel when. 
heaped contains 2747.71+ cubic inches. It is customary to allow S stricken 
bushels for 4 heaped ones. 

Rbm. 8.— The gallon, dry measure () pk.), contains 368.6 en. in., and the gal- 
lon, liqnid measure, 2S1 en. in. 

282. To find tlw oapaoity of a bin in buheb. 

Illu»trative Example. 
1. A rectangular bin is 8 ft. long, 6 ft. wide, and 4 ft. deep. How 
man^ bushels of rye will it hold ? 
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Solation.— 8x6x4 = 192 cu. ft.; 1728x 102 = 881776, the contents of the 
bin in cubic inches. 881776-^2160.42 = 154.284+ stricken bushels. 

Bole. — Dixdde the contents of the bin in cubic inches by 
2150Ji>2 to find bushels stricken measure; or by 2747*71 to 
find bushels heaped measure. 

Note. — ^A sufi&ciently close approximation -for practical purposes may be 
obtained by multiplying the contents of the bin in cubic feet by .8 to find stricken 
bushels, or by .68 to find heaped bushels. 

Examples for Practice. 

1. How many bushels of wheat will exactly fill a rectangular bin 
9 ft. 6 in. long, 4 ft. 8 in. wide, and 3 ft. 9 in. high ? 

2. A rectangular bin is 10 ft. long, 5 ft. wide, and 3 ft. 6 in. deep. 
How many bushels of turnips will it hold ? 

3. How many bushels of apples can be stored in a rectangular box 
4 ft. long, 3 ft. wide, and 2 ft. 6 in. deep ? 

4. A wagon-body is 10 ft. long, 4 ft. wide, and 18 in. deep. How 
many bushels of shelled com will it hold ? 

6. How many gallons of water will fill a rectangular cistern 8 ft. 
6 in. long, 8 ft. 6 in. wide, and 7 ft. deep ? 

Capacity in cubic inches -i- 281 = capacity in liquid gallons. 

6. How many bushels of oats will fill a vessel which is capable of 
holding exactly 325 gallons of water ? 

7. How many hogsheads of water will fill a rectangular tank 25 ft. 
long, 18 ft. wide, and 16 ft. 9 in. deep ? 

8. How many gallons of water can be put into a vessel which will 
hold exactly 18 bushels of wheat ? 

9. What must be the width of a wagon-body 9 ft. long and 20 in. 
deep, to contain 40 bushels of potatoes ? 

Solution.— 2747.71 x 40 = 109908.4 cu. in. ; 109908.4-*-(108 x 20) = 50.88H 
in. = 4 ft. 2.88if in., required width. 

10. What must be the depth of a rectangular cistern 8 ft. 6 in. 
long and 7 ft. 9 in. wide, to contain 1800 gallons of water ? 

11. What must be the length of a wagon-body 4 ft. wide and 18 
in. deep, to hold 50 bushels of shelled corn ? 

12. A grocer bought a barrel of molasses containing 36 gallons at 
45 cents per gallon, and retailed it at 50 cents per gallon, using by 
mistake a set of dry measures. What was his net loss ? 
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13. AUowiDg 80 lb. to the bushel, what ia the veight of coal which 
Till exactly fill a rectangnlar bin 6 ft. long, 5 ft. wide, and 4 ft. deep F 

14. Allowing 38 bu. to the ton of 3340 lb., how deep must be a 
rectangular bin 18 ft. long and 5 ft. wide, to hold 20160 lb. ooal f 

(In the following, ftpply Note, 282, for obtaining approximAt« results.) 
16. A rectangnlar crib the inside dimensions of which are 10 ft. 
in length, 8 ft. in width, and 6 ft. in height, is two-thirds full of 
potatoes. What is the value of the potatoes at 75 cents per bashel ? 

15. A merchant has a rectangular bin 13 ft. long, 5 ft. wide, and 
4 ft. high, filled with shelled com, which he retailed at 85 cents per 
bushel. How much did he receive for the com ? 

IT. A rectangular bin 13 ft. long and 10 ft. wide will hold exactly 
378 bushels of apples. What is the depth of the bin ? 

When the crib or bin ia fUred »t the sidee, the Average width ia found bf taking 
(KMr^ialf the mm of th* U>p and hotiotn viidtha (27n). 

Thus, the contenta of a flaring crib 16 ft. long, 10 tt. high, 9 fL wide at the 
bottom, andlSft. wide at the top, ue 16x10x1 of 9+18, or 1760 en. ft. 

la. A bin is 8 ft. long, 6 ft. deep, 3 ft. wide at the bottom, and 
6 ft. wide at the top. How many bushels of rye will it hold P 

383* A cylindrical vessel is one whose sides are uniformly round 
and wboee ends are equal and parallel circles. 

RiK.— It cat! be proved bj geometr; that the oontonts of a 
cylindrical vessel are .1854 of the contents of a recta n gnlar ves- 
sel which has two of its dimensions equal to the diameter of the 
cylindrical vessel 

^^^^^^ ifi. A cylindrical vessel ia 9 ft. deep and 3 ft. in di- 
(jT^^J^J^IHJ ameter. How many gallons of water can it hold ? 

Solution. — 3x8x9 = 81 co. ft, contents of a rectangular ciatom with two 
dimensions equal to the given diameter. 81 x. 78*4 = 68,6174 on. ft, contents of 
cylindrical vceseL (63.6174x17^-1-231 = 470.8913 gaUona. 

ao. How many gallons of water are in a well 6 ft. in diameter if 
the water is 7 ft. deep ? 

ai. A cylindrical cistem is 8 ft. deep and 5 ft. in diameter. How 
many gallons of water will it hold when full F 

33. A circular reservoir is 90 ft. in diameter and 15 ft. deep. 
How many gallons of water will it hold when full ? 

33. A cylindrical vessel 8 ft. high and 5 ft. in diameter is filled 
with potatoes. What ia the value of the potatoes at 75^ per bushel ? 
.£»9 
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PERCENTAGE. 

284. Peroentage, as a general term, means any computation hy 
hundredths. 

The phrase jner emi.^ or its sjmbol (%\ signifies hy tJie htmdred. Thus, 8^ 
of $900 means $8 of ererj |100 in $900. 

285. The Base is the quantity of which a number of hundredths 
is given or required. 

286. The Bate per cent, denotes how many hundredths of the 

base are considered. 

When the phrase per cent, is not added. Bate means any part of the base. 
Thus, }, .085, and .05 are all rates ; the first being a common fractional rate in 
fourths, the second a decimal rate in (hoummdthB, but only the last a decimal rate 
in hundredtha, or a rate per cent. 

287. The Percentage denotes the value of a certain number of 
hundredths of the base. 

Rem. 1. — Problems in percentage differ in no respect from other problems in- 
TolTlng decimal or common fractions. Hence, 129 and 130 are equally appli- 
cable to percentage. The only difference is a change in the name of the terms : 
the weight, measure, value, etc., of the whole quantity being now called the Base; 
the weight, measure, value, etc., of any part of the whole quantity being now called 
the Pereeniage; and any considered fractional part of the whole quantity being 
now called the Rate. 

Bbm. 2. — ^The Base, like its equivalent in common fractions (b, 199), when 
not self-evident, may be identified by reference to the rate per cent, which .will 
then be followed by of, more than, or less than, introducing the base (182). 

Rek. 8. — ^After the base has been identified by Rem. d, any concrete quantity 
which is more or less than the base, that is, any proper or improper fractional part 
of such base, may be regarded as a percentage. 

Rem. 4 — ^To distinguish a percentage if formed by adding another percentage 
to the base, it is called the AmowiU: and if formed by subtracting another per- 
centage from the base, it is called the Difference. 

288. The Percentage corresponds with the product ; and its two 
factors are the Base and the Bate of that percentage. Hence, if a per- 
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ceotage is reqaired, multiply its two given or obtainable factors ; and 
if a percentage is given, divide it bj its given factor and the quotient 
will be ita remaining factor. 

Ofloeral IHreetion: Employ muUiplieation when the percent- 
age is required, and division when the percentage is given. 

289. Wlien tbe rate per cent, is equivalent to a more convenient 
common fractional rate, it is better to change it to a common fraction. 



Salt jt. Com. Frac. 

fii^ = -iV- 



Rait %. Com. Frae. 

m% = i. 

m% = i- 

20% = i. 
25% = J. 



Rale %. Cotti. Frae. 

40% =». 

50% . 

m =1 



290. The bate and rat* being' giren, to flni 



Raie%. Om. Fne. 

m% = f- 



the peroentage. 



ULUtTRATiVE Examples. 

1. What is 9^ of «37.48 i* 

EiKpl»na,tioa.—Qf toUowa tbe rate (9^) nnd precedes the 
base (^87.48). Hence, tbe base and nta (factors at the 
required percentage) are given ; and the multiplication of ^ts 
two factors will produce the required percentage. 



Solntion, 
t37.48 



2, A drover bonght 37o bead of cattle and afterwards sold 60^ of 
his purchase. How many cattle had he remaining ? 

Solution. 



Explanation. — Of follows the rat« 
(00%) and precedes the base (his purchase). 
Hence, the purchase (87S cattle) is one 
factor of the reqaired percentage. 

Subtract the rat« of the sale (60^) from 
the rate of the porchase (100^), to find the 
rate of the remaining cattle (40 ft), the other 
(actor of the required percentage. 

Multiply ito two factors (876 x .40), obtaining 180 head of cattle as the required 



100^, rate of purchase. 
60" " " sale. 
40 " " " remainder. 
376 cattle x .40=150 cattle. 
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3. A man paid $800 for a lot and %b% more than that sum for a 
house. What did he pay for both ? 

Explanation.— ifore than follows the rate Solution. 

(25%) and precedes the base (that sum, meaning jqq^^ ^^te of the lot. 

taOO). Hence, $800 is the base, or one factor of ^^g <* « « " house, 

the required percentage. '- 

Increase the rate of the lot (100%) by the rate 226^, or J, rate of both, 

of the house (25% more than the rate of the lot, $800 x |^=$1800, Ans. 
or 125%), obtaining 225% or f as the rate of both, 
the other factor of the required percentage. 

Multiply its two factors ($800 x f ), obtaining $1800 as the required percentage. 

Bule. — Multiply the hose by the rate % of any required per- 
centage, and the product unU he that percentage. 

Note. — All rates % denote hundredths of some quantity taken as the base; 
hence, as ^ of any base equal the whole of that base, the rate % of all bases must 
be uniformly 100% ; and the rate % of any required percentage must be so much 
of the rate of the base (such a % of the base) as equals that percentage. 

Examples for Practice. 

I. Find 5jg of 13.75. a. 45^ of 786 pounds. 3. 34^ of $3127.86. 
4. 33^^ of 948 men. 6. 75^ of 3184 feet. 6. \% of 364 miles. 7. 
40^ of £325 17s. 6d. 8. 72%; of 839.75 marks. 9. 125^ of $7134.56. 

10. What is the amount of 3488 ft. plus 12^^>:)f itself ? li. Of 
4371 bu. plus 83^^ of itself ? la. Of $575 plus 20jg of itself ? 

13. What is the difFerence of $5975 minus 10% of itself ? 14. Of 
856 francs minus 37^^ of itself ? 16. Of 3895 tons minus 80^ of 
itself ? 

16. A gentleman is worth $75000, 35^ of which is invested in real 
estate. What is the value of his real estate ? 

17. A speculator invested $35400 in stocks and lost 16}^ of his 
investment ? How much of his investment had he remaining ? 

18. A merchant bought goods for $587.35, and sold them at an 
advance of 40^ of what he paid for them. How much did he receive 
for the goods ? 

19. A grazier owned 580 sheep, but lost 15% of his flock in a snow 
storm. How many sheep had he remaining ? 

20. A merchant retired from business with a fortune of $82400, 
invested 37^% of it in government bonds, 20^ of it in manufacturing 
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stock, \5% of it in a farm, and deposited the remainder in bank. 
What was the amount of hia deposit ? 

31. A farm contains 350 acres of land, lb% of it having been bonght 
at 438 per acre, 25% at t35 per acre, 18^ at 137 per acre, and the 
remainder at (40 per acre. What was the cost of the farm ? 

aa. In a certain school 130 pnpils are enrolled, 45% of the enroll- 
ment being boys. Hov many girls are enrolled ? 

23. A, B, and C are partners, A having invested (5200, B %5% 
more than A, and C 15^ less than B. What is the capital of the firm ? 

94. A man deposited tl8600 in bank, and afterwards withdrew \% 
of hie deposit to buy a watch. What was the cost of the watch ? 

95. A merchant has on deposit (18750, 35^ of which is coin, and 
the remainder in bank notes. How much in notes has he on deposit ? 

3«. A fanner sold 630 ba. wheat at (1.18 per bnshel, and 20^ more 
oats than wheat at 70^ per bushel. How much did he receive for both F 

ar. A grocer sells 28^ more granulated sugar than loaf sugar. If 
his yearly sales of loaf sugar amount to 38276 pounds, what are his 
monthly sales of granulated sugar ? 

as. A merchant bought 780 yards of goods, sold 30^ of the pur- 
chase at one sale, and 2b% of the remainder at a second sale. How 
many yards remained unsold ? . 

39. A music dealer paid (600 for each of 3 pianos, sold 2 of them 
at a profit of 30^ and 10^ of their respective ooA, and the third at a 
loss of %h% of its cost. What was his net profit upon the three pianos ? 

891. The base and peroentage being ginn, to find the rate. 

Illubtrative Example*. 

1. What per cent, of (84 are (12.60 ? 

ExpUnation.— 0/ follows tbe pbnM per SdntEoo. 

^ent. rod precedes (84. Hence, (84 is the base (l2.60-r-(84^. 15=15^ 
«nd one lector of the peroentage. Since (13.60 
is not the base, it must be a g^ren percentage (Rem. 3, 287). 

Employiaff 288, divide the given percentage ((18.80) bj its given (actor (the 
base, (84), and carrr the qnotientto hundredths, obtaining .IB or 1S<( as ita other 
factor, or the required nte ^, 

3. A man's income ia (875 per annam and his expenses (1050. 
What per cent, more than his income does he spend P 
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Explanation.— Jtfm than follows the Solution. 

phrase per cent and precedes the base (his $1050 $875:= $175 

income). Hence, his income, |875» is the base ^75 00-^ 875= 20^20fB 
and one factor of the percentage. * * •79 

Subtract his income ($875) from his expenses ($1000) to find how much more 
than his income are his expenses, obtaining $175 as the percentage of which it is 
required to find the rate. 

Divide the percentage ($176) by its given factor (the base, $875), obtaining 
20^ as the remaining factor, or the required rate %, 

Bole. — Divide any percentage by its base, and the- quotient 
carried to hundredths wiU be the rate % of that percentage. 

Note. — ^To obtain a quotient Ui hundredths, the dividend must contain exactly 
two decimal places more than the divisor. 

Examples for Practice. 

1. What % of $75 are 125.25 ? 2. Are 1455 of $875 ? 3. Of 2 
years are 146 days ? 4. Are 58 ponnda of 725 ponnds ? 6. Are $800 
of $500? 

6. What ^ more than $750 are 1800 ? 7. Are 660 gallons than 528 
gallons ? 8. Are $19.53 than $18.60 ? d. Are 2848 pounds than 2136 
pounds? 

10. What % less than 750 bushels are 615 bushels? 11. Are 
$227.70 than $345? 12. Are 60 cents than $1.50? 13. Are 690 
gallons than 828 gallons ? 

14. A collector charged $25.92 for collecting a bill of $324. What 
per cent, of the sum collected did he charge for his services ? 

16. A man's income is $840 per annum^ and his expenses $560. 
What per cent, of his income does he save ? 

16. A and B engage in partnership, A investing $5976 and B 
$6474. What % of the capital of the firm did each invest ? 

17. A farm contained 42 acres in wheat, 75 acres in com, 58 acres 
in oats, 66 acres in grass, 124 acres in woodland, and the remaining 
11 acres in orchard. What % of the farm was in com ? 

18. A grocer sold 175 pounds of coffee and had 1075 ponnds 
remaining. What per cent, of his stock of coffee did he sell ? 

19. Last year a grocer sold 42580 pounds of sugar, and this year 
68128 pounds. What % more did he sell this year than last year ? 
What % less did he sell last year than this year P 
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90. If 7 gallons of watec are added to 168 gallona of alcohol, what 
per cent, of tlie mixture is alcohol ? 

91. A merchant retired from bnsinesB with a capital of t35836, 
invested 113180.50 of it in real estate and the remainder in TJ. S. 
bonds. What per cent, of his capital was invested in bonds ? 

39. A merchant commenced basineaa with a capital of $8375, 
and at the expiration of the first year found that his capital was 
911735. What was his per cent, of increase ? 

In problemi Involving increase or decreaae, the quantity increased or dimin- 
ished is the nonnal base. When bues ore thus self-evident. Rem. 2, SS87> don 
not applf. 

93. Immediately before a battle, the garrison of a tort numbered . 
775 men, and after the battle 713 men. What per cent, was lost ? 

M. Since 1880, a town has increased 5850 in population and now 
contains 38350 inhabitants. What is the % of increase since 1880 ? 

9S. The bread made from 720 pounds of flour weighs 972 pounds. 
WhAt per cent, more than the flour does the bread weigh ? 

98. A tank contains 175 gallons of water, 50 gallons having pre- 
vioasl; leaked out What % of what the tank originally held was 
lost by leakage ? 

97. A man's real estate is worth (7500 and his personal property 
98300. If the former increase in value ISjg and the latter 5%, what 
will be the per cent, of increase in the value of both ? 

98. An importer paid £343 15s. for an invoice of goods, and £73 
38. 6d. for freight, custom-honse charges, etc. What per cent, of the 
invoice price were the charges f 

293. TIm pwoent^^ uid rata being given, to find the base. 

I 

iLLUtTRATIVC ExAMPLEt. 

1. An inventor sold 36^ of his patent-right for $3065.30. At that 
rate, what was the estimated value of his whole patent-right ? 

Explanation.— 0/ follows the rate per cent. Solntion. 

and ppBoedes the base (hifl patent-right). Hence, 93065.30-^.35=98758 
as 93005.80 is the v&lue of onlj' a part of his 
potent-right, it is not the base and must be a percentage. 

Divide the given percentage {98068.80, the value of the part sold) by its given 
factor (8S%, the rate of the part sold), obtaining 987S8 as its othai faotor(the base, 
or value of tlie whole patent-ri^t). 
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a. A is worth 113021 or 45^ more than B. How mnch is B worth ? 

Mart than follows the rate and precedes Solntion* 

the base (B's worth). Hence, as |13021 is ^qq^ ^ ^gjg _. 1^% = 1 45 

°^^ «'' '"':^, "^"t^ * ^T'T !_ tlSOai.OO - 1.46 = $8980 
Since $18021 is 45^ more than the base 

(B's worth), the rate of $19021 mnst be 45^ more than the rate of the base, or 

145^. Hence, diWde the given percentage ($18021, A's worth) by one of its 

factors (145^, the rate of A's worth), obtaining $8980 as its other factor (the base, 

or B's worth). 

Bnle. — Divide any percentage by its rate, and the quotterU 
jjuUl he its base. 

Note. — ^The rate ^ of any percentage is as much greater or less than the rate 
of the base (100 ^X ^ i^^h percentage is greater or less than the base. 



Examples for Practice. 

1. Of what quantity are 360 lb. 4S% ? 2. Are 210 gal. 33^% ? 
3. Are 250 mi. 20^? 4. Are 365 T. 73%? 6. Are $1314.10 34^? 

6. What qnantity increased by 25^ of itself eqnals $8915 ? 7. In- 
creased by 31^ of itself equals 19.65 francs ? 8. Increased by 62^ of 
itself eqnals $1333.26 ? 

9. What qnantity diminished by 25^ of itself eqnals 225 T. ? 10. 
Diminished by 40^ of itself equals $4800 ? 11. Diminished by 28^ of 
«tself eqnals 2466 bn. ? 

12. A merchant sold 14^ of his stock of prints. How many yards 
of prints had he in stock if the qnantity sold was 1260 yards ? 

13. If 24^ of a contract can be executed in 54 days^ in what time 
can the. whole contract be executed ? 

14. A farmer lost 12^ of his flock of sheep and had 264 remaining. 
How many sheep did he lose ? 

16. A merchant withdrew $2058 from bank^ which was 28^ of his 
deposit. How mnch had he remaining in bank ? 

16. A's orchard contains 910 fruit trees, which is 4^ more than the 
number in B's orchard. How many fruit trees in B's orchard ? 

17. A owns 15^ of a ship ; B, 25^ ; 0, 28^ ; and D, the remainder. 
What is the value of A's share of the ship if D's is worth $17232 ? 

18. A farmer bought 50 acres of land, which was 20^ of what he 
preyiously owned. How many acres does he now own P 
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19, A merchant sold Zb% at his stock and had 98027.50 worth of 
goods remaining. What was the value of the goods sold ? 

30. A dealer bought 335 bushels of com and then had \Z% more 
than before. How man; bushels did he hare after the purchase ? 

21. A man paid 925 for a suit of clothes, 922 for an overcoat, 97.66 
for books, 9120 for a watch, and had 18^ of his money remaining. 
How much money had he remaining ? 

aa. A grocer sold 20^ of an invoice of sugar at one sale, 25^ of 
the invoice at a second sale, W% of what was left of the invoice at a 
third sale, and then had 473 pounds remaining. How many pounds 
did the invoice contain F 

33. A's fann contains 375 acres, and 20^ of his farm equals 15^ of 
B's. How mxaj acres are in B's farm ? 

34. A and B unite in buying a house, A investing 92964 or Z%% ot 
the purchase money. How much did B invest ? 

36. A debtor paid 35^ of a creditor's claim, and still owed him 
95538. What was the sum paid ? 

26, I sold a bill of merchandise, received 9805 cash, and took the 
buyer's note for the remainder, which was 12^^ of the bill. What was 
the face of the note ? 

37. A owned 40^ of a mill and sold 25^ of his share for 93575.25. 
At that rate, what was the value of B's share, who owned 45^ of the 
mill? 

38. A qoantity of soap lost 6^ of its weight by desiccation and 
then weighed 1739 pounds. What did it weigh at first ? * 



293. REVIEW OF PERCENTAGE. 

"** }areth« treo/aotors ttfa Peretntage. 

ogfcfot^^g^S if given, divide it bg Us given Jbetor, 

\ i/regutred, multiply its ttco given fa/Aors. 

1. The assets of a bank are 9292312.60 and its liabilities 9389750. 
What per cent, of its indebtedness can it pay ? 

a. In a city of 52340 inhabitants, 25^ were Germans, 30^ Irish, 
and &% French. What number of each did the city contain P 

3. A, B, and C are partners. A's investment is 919941, or Ifi^ 
more than B's, and 25^ loss than C's. What is the capital of the firm F 
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4. A has 1500, and 1%% of his money equals b% of B's. How much 
more money has B than A. ? 

6. A quantity of gunpowder is compounded of 6255 pounds salt- 
petre, 834 pounds sulphur, and 1251 pounds charcoal. What per cent, 
of each does the gunpowder contain ? 

6. A man paid $375 for a pair of horses and 1%% more than that 
sum for a carriage. What was the total cost ? 

7. A farmer harvested 375 bushels of wheat from a field containing 
25 acres. If the wheat had been sown at the rate of 1 bu. 3 pk. per 
acre, what was the per cent, of yield ? The per cent, of increase ? 

8. A bankrupt owed $12840, and agreed to liquidate the debt in 
equal annual installments of 16|^. How much did he owe after pay- 
ing the fourth installment ? 

9. A invested $32500 in business and at the end of the first year 
found that he had gained $5200, which he withdrew, and at the end 
of the second year that he had lost $2925 during that year. What 
was his per cent, of net gain for the two years ? 

10. A^s taxes for 1886 amounted to $386, subject to a discount, of 
b% if paid before Nov. 1st of that year ; to a discount of 3^ if paid 
between Nov. 1st and Dec. Ist ; . and to an additional charge of b% if 
paid on or after Jan. 1st, 1887. What was the net amount of his 
taxes if paid Oct. 30th, 1886 ? If paid Nov. 18th, 1886 ? If paid 
Dec. 24th, 1886 ? If paid Jan. 15th, 1887 ? 

11. On Dec. 18, 1885, a merchant bought a bill of goods amount- 
ing to $736.80 on 4 months' credit, or b% off if paid within 30 days of 
date of sale. What sum will pay the bill on Jan. 7, 1886 ? 

12. If coffee loses %% of its weight in roasting, how much green 
coffee will be required to produce 828 pounds when roasted ? 

13. A merchant lost $5000 of his capital and had $25000 remain- 
ing. What per cent, of his capital did he lose ? 

14. By purchasing improved machinery, a miller increased the 
capacity of his mill 25^, or 340 barrels of flour per month. What is 
the present capacity of the mill ? 

16. 18^ of a man's wealth is in real estate, 24^ in bank stock, 26^ 
in railroad bonds, and the remainder in money. What is the value of 
his bank stock, if his money amounts to $10288 ? 

16. A gentleman paid $1701 in settlement of an account, and 
afterwards discovered that he had paid 26^ more than the correct 
sum. What was the amount of overcharge ? 
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17. A imm withdrew 30^ of his bank deposit, and inveeted \%% of 
what he withdrew in pnrohasiDg an organ for tl80. How much had 
he remaining in bank P 

18. A boaght a horse and baggy for t570, paying 28^ more for 
the horse than for the buggy. What did he pay for each t 

The coat of the buffir is the baw (Bern. S, 287). Aa the given percentage 
($S7D) is the cost of the baggy plna the cost of the hone, its r«te must be the rate 
of cost of the bnggr (100<() pliu the nte of cost of the horse (128;!}, or W»%. 

19. A lady spent $6460 for jewelry and dress goods, paying \b% 
more for jewelry than for dress goods. How much did she pay for 
each? 

SO. In the manafactore of a certain quality of cloth, 1132 ponnda 
of cotton and wool were mixed, the weight of the cotton being 30^ of 
the weight of the wool. How many ponnds of each were used P 

fli. A and B together have 41680, and A has 35^ less money than 
B. How much money has A ? 

33. A firm exported 8494 barrels of flour in three shipments. 
Their second shipment was Zb% greater than their first, and their 
third 33^ less than their second. How many barrels were exported in 
each shipment F 

23. A dealer purchased a qnantity of oysters, flsh, and clama, pay- 
ing 91^6.75 for the entire quantity. The cost of the fish was ib% of 
that of the oysters, and the cost of the clams %h% of that of the oys- 
ters and fish together. What did be pay for each F 

34. The sales of a firm were increased 2h% during the second 
year, StO% the third year, and 16|^ the fourth year. What was the 
amount of sales during the first year, if the fourth year's sales were 
160248 F 

as. The charge for a certain class of "through freight " between 
two cities, 400 miles distant from each other, was 95 cents per 100 
pounds, and the quantity transported 8600 pounds. The freight was 
divided pTo rata between three railroad companies whose mileages 
were respectively 130, 160, and 100 miles. What per cent, of the 
total freight shoold each company have received ? What sum F 

as. The property of a testator was divided among hia wife, son, 
and daughter. His wife received ^b% of the property, and the re- 
mainder, tl6250, was divided between the son and daughter, the 
daughter receiving 33^^ lees than the son. How much did each re- 
ceive ? 
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« 

27. The salary of a clerk is 1560 per annum^ of which he pays $192 
per ATmnm for boards $85 for clothes^ $59 for incidentals, and the 
remainder he deposits in bank. What per cent, of his salary does he 
deposit in bank ? 

28. A herder has charge of 1140 sheep and goats, the number of 
sheep being 40^ greater than the number of goats. How many sheep 
were in charge of the herder ? 

29. The sum paid for two farms is $9310. If 80^ of the sum paid 
for one farm equals 120^ of the sum paid for the other, how much 
was paid for each ? 

30. The population of a certain city decreased 10^ in 1882, and 
%% in 1883. If the population on Jan. 1, 1884, was 26910, what was 
the population on Jan. 1, 1882 ? 

31. In manufacturing a certain quality of blankets 2380 pounds of 
cotton and wool were used, the quantity of wool being 140^ greater 
than that of the cotton. What was the weight of the wool ? 

32. The foreign-bom inhabitants of a certain city were 30^ of the 
native-born. What per cent, of the total population was each ? 

33. A has 15^ less money than B. What per cent, more than A's 
money is B's ? 

34. If A has 25^ more money than B, what % of A's money 
is B's ? 

36. I sold tea and sugar at a total gain of $7.54, the gain on sugar 
being 45^ of the gain on tea. What was my gain on each ? 

36. A bought 75 barrels of flour, and B increased his stock of flour 
28^ by buying 16^ less than A. How many barrels did B have after 
his purchase ? 

37. An army lost 4077 men in a certain battle, and after the battle 
numbered 41223 men. What per cent, of the army was lost ? 

38. Two railroads whose lengths were respectively 175 and 125 
miles transported 7500 pounds of merchandise at the through rate of 
45 cents per 100 pounds. What sum did each company receive ? 

39. A merchant found that his sales in 1881 were 20^ greater than 
his sales in 1880 ; in 1882, 30^ greater than in 1881 ; and in 1883, 
25^ greater than in 1882. If his sales in 1883 were $3600 greater 
than his sales in 1881, what were his sales in 1882 ? '" ^ ■ 

40. Two B. B. companies transported 5318 lb. freight at the 
through rate of 35^ per cwt. If one company received 45^ of the 
through rate, how much should the other receive ? 
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41. Considering each of the following colnmne aa a separate ques- 
tion, if the terms marked V are given, how maj the term marked ? 
be foond ; and why ? 



law 

Ikte of peroentage 

eroenUge 

Lmoant 

Kflerenoe. 


(1) 
V 
V 
? 


(3) 

? 
V 


m 

1 

V 


1 


(5) 


? 

f 


TO 
? 

V 


(8) 

? 


<8) 
'? 


(10) 

? 


? 

V 


(12) 

V 
? 
■f 


(13) 

I' 
? 



PROFIT AND LOSS. 



294. Prc^t and LoM are commercial terms which denote the gain 
or loss in business transactions. 

Rbx. 1.— The groM eod of merchuidise ia its prime coat plus kII expenses 
incidental to the purchase, such as freight, commissioD, transit insurance, dray- 
age, etc. ; and its ntl atlUng price ia the grosB selling price minus all discounts 

Beh. 2. — In estimating the profit or loss on merchandise, its jrroMMMf is taken 
as the bate or standard of comparison. If its net selling price is greater than its 
gross cost, there is a profit ; if lees, a loss ; and the amount of profit or loss will 
depend npon the difference between its gross coet and net selling price. 

295. Gompatations in Profit and Lobs are made in accordance 
with the principles of percentage, the cost being regarded as the base ; 
and the profit, loss, and selling price as percentages. Hence, 288 
may be modified into the following 

Ctoneral Direction ; If a profit, loss, or selling price is re- 
quired, multiply its two given factors; and if a profit, loss, 
or seUin-g price is given, divide it by its given factor and the 
quotient will be its remaining factor. 

Rem. 1. — The two factors of a given or required profit, are the cost and the 
rate of profit; of a given or required loss are the cost and the rate of lom; ot a 
given or required selling price are the coat and the rale of edixng pria, . 

Rem. 3.— As the selling price equals the cost plus the profit or minus the leas, 
so the rate of selling price must equal the rate of coet (100^) plus the rate % of 
profit or minus the rate 9> °^ !(*■■ 
294^295 
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Examples for Practice. 

1. What is the gain on goods which cost $5876.40 and are sold at 
15% profit? 2. Which cost $375.75 and are sold at S% profit? 
3. Which cost $735 and are sold at 26^ profit? 4. Which cost 
$17.25 and are sold at 40^ profit ? 

Cost X rate of profit = profit. 

6. What is the loss on goods which cost $150 and are sold at 25^ 
loss? 6. Which cost $5896.26 and sold at 33^^ loss? 7. Which 
cost $175 and are sold at 20^ loss ? 8. Which cost $715.32 and are 
sold at 12^^ loss ? 

Cost X rate of loes = loss. 

9. At what price must goods he sold to gain 15^^ if they cost 
$3175.34 ? 10. To gain 25^, if they cost $153.84 ? ii. To gain 10^, 
if they cost $918.10 ? 12. To gain 12^^, if they cost $1483.20 ? 

Cost + (cost X rate of gain) = selling price. 
Cost X (100^ + rate % of gain) = selling price. 

13. At what price must goods be sold to lose 12^^ if they cost 
$43.50 ? 14. To lose 20^, if they cost $315 ? 16. To lose 6^%, if 
they cost $1204.80 ? 

Cost — (cost X rate of loss) = selling price. 
Cost X (100^ — rate ^ of loss) = selling price. 

16. What is the % of gain on goods which cost $3745 and are sold 
at a profit of $749 ? 17. Which cost $5136 and are sold at a profit of 
$1712 ? 18. Which cost $8934 and are sold at a profit of $2233.50 ? 

Gain -i- cost = rate of gain. 

19. What is the % of loss on goods which cost $7134 and are sold 
at a loss of $11 89 ? 20. Which cost $5824 and are sold at a loss of 
$1.82 ? 21. Which cost $7832 and are sold at a loss of $48.95 ? 

Loss •*• cost = rate of loss. 

22. What is the % of gain or loss on goods which cost $5172 and 

are sold for $5301.30 ? 23. Which cost $3072 and are sold for $2560 ? 

24. Which cost $850 and are sold for $765 ? 26. Which cost $8292 

and are sold for $11056 ? 26. Which cost $24 and are sold for $23.97 ? 

(Selling price — cost) -h cost = rate of gain. 
(Cost — selling price) -i- cost = rate of loss. 

27. What is the cost of goods which are sold at $1346.40 profit, if 
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the nte of gain is 15^ ? la. Which are sold at 975 profit, if the rate 
of gain is 20^ ? 29. Which are sold at 933 profit, if the rate of gain 

OuD + rate of gain = oort. 

30. What is the cost of goods which are sold at a loss of $139, if 
the rate of loss is 33^5 ? 31. Which are sold at a loss of (51.75, if 
the rate of loss ]&{%? 3a. Which are sold at a loss of $885, if the 
rate of Iobs is 15^ ? 

Iioss -I- rate of loaB = ooat. 

33. What is the cost, if goods are sold for $406.25, or at a gain 
of 25^ ? 34. If sold for $73.85, or at a gain of \^% ? 35. If sold 
for $81.42, or at a loss of AQ% ? 36. If sold for $7583.40, or at a gain 
of 10^ ? 37. If sold for $38.24, or at a loss of 20^ ? 
. Selling price ■•- 100# -I- rate of gain = cost. 

Selling price -•- 100 JG — rate of Icn = cost. 

38. A farmer bought 35 aores of laud for $1750 and sold it at 
30^ profit. What was hia gain per acre ? 

39. I booght a honse for $5600, paid $400 additional tor repairs, 
and then sold it at 12^ profit. What was my gain ? 

40. What is the per cent, of profit on a piano which cost $350 and 
is sold for $430 F 

41. A bill of goods was sold for $13 less than cost, bj which a loss 
of 5% was sustained. What was the cost of the goods ? 

42. What is the loss on 153 tons of iron bought at $45 per ton and 
sold at 20% below cost ? 

43. What is the rate per cent, of profit on merchandise which cost 
$573 and is sold for $647.49 P 

44. A dealer sold a quantity of lumber for $3172.50 and lost 371J£. 
What did he pay for the lumber ? 

45. A merchant bought 80 bushels of oats at 56 cents per bushel, 
paid $1.40 for sundry expenses, and sold out at 15^ profit. How much 
did he receive for the oats F 

46. A stationer bought 9 reams of paper at $2.40 per ream, and 
retailed it at 1 cent per sheet. What was his per cent, of gain ? 

47. A quantity of wheat which cost $1.14 per bushel was sold at a 
Ices of 30^. How many bushels were sold if the total loss was $30. 78 ? 

48. A set of jewelry was sold for $136.30. What was the coat if 
the seller guned 35^ ? 
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49. A specnlator bought three houses at $1800 each, and sold them 
at a profit respectiyely of S%, 1%%, and lb%. What did he receive for 
the three houses ? 

60. A grain dealer bought 735 bu. of wheat at $1.14 per bushel, 
and sold the entire quantity for $977.55. What was his per cent, of 
gain ? 

61. A grocer bought 174 gallons of molasses at 55 cents per gallon, 
paid 87 cents drayage to get it to his store, and retailed it at a profit of 
33^^. What was his selling price per gallon ? 

62. A drover bought 15 horses at $125 per head, sold 2 of them at 
$127.75 per head, 8 at $140 per head, and the remainder at $150 per 
head. If his expenses in taking them to market amounted to $5 per 
head, what was his per cent, of gain ? 

63. A man sold a house for $9775 and gained $1275. What was 
his rate per cent, of profit 7 

64. A merchant lost $9.96 by selling an article for $73.04. What 
was his rate per cent, of loss ? 

66. A music dealer sold a piano for $413 and gained 18^. What 
was his profit ? 

66. A merchant sold a quantity of rye at 15^ profit and gained 
$26.70. What did he receive for the rye ? 

67. I bought two houses for $11700, paying 25^ more for one than 
for the other. I sold the cheaper house at 20% profit and the higher 
priced at 16)% profit. What was my total gain ? 

68. Oats purchased at 45| cents per bushel were sold for 54f cents 
per bushel. What was the rate per cent, of gain ? 

69. A grocer sold a quantity of sugar for $330 and thereby lost 12%. 
How much did he lose ? 

60. A gentleman gained 24% by selling land for $195.60 more than 
he paid for it. What did he obtain for the land 7 

61. A jeweler purchased a pound of gold at $16.58^ per ounce, 
added 2 ounces, Troy, of alloy at 50 cents per ounce, and converted 
the whole into rings which he sold at $1 per pennyweight. What was 
his per cent, of gain ? 

6fl. What did I receive for 3872 pounds of sugar bought at 5} cents 
per pound, and sold at 16)% profit ? 

63. A grocer bought 536 gallons of vinegar for $150.08, sold 175 
gallons at 30 cents per gallon, 124 gallons at 35 cents per gallon, and 
the remainder for $91.70. What was his rate per cent, of gain ? 
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64. A farmer bought two tioreeB at 1175 each, sold one at a profit 
of 20^, and the other at a loaa of 5%, What was his net gain ? 

65. Amii8icdealerBoldaTiolmforl35.70,andloet(15.30. What 
was hla rate per cent, of loss F 

66. A hoaght a fum from B for (4550, which was 30^ less thui 
B paid for it, and gold it for 10^ more than B paid for it. What were 
A'b gain and B'b loss P 

47. A man sold two lota for 11800 each, gaining 2b% on one lot and 
losing 25^ on the other. Did he gain or loee, and how mnch ? 

6S. A grocer Boldaqoantitjof batter for 132.85, and gained $4.57. 
What was his rate per cent, of gain P 

6B. A nunofaotarer gained 35^ on one kind of wares and 44^ on 
another. If the cost of mannfactaring each kind was the Bame, and 
the gain was t360 more on the higher-priced wares, what were the 
total sales P 

TO. A merchant sold a bill of goods for t89.30 and thereby lost ^%. 
How mnch did he loee P 

71. A sold a carriage to B and lost %0%; B sold it to C at s loss of 
h%; C expended 950 in repairs and sold it for 9443.40, gaining 40^. 
How mach more did C obtain for the carriage than A P 

73. A hoose was sold for 95616 at a gain of %%. What was the 
gain? 

73. If a house increase in value 20% per annum for three eucceBsive 
years and ia then worth 96913, what was its value at the beginning of 
the first year F 

74. A dealer sells goods, wholesale, at 10^ profit ; and, retul, at 
iO% advance on wholesale rates. How mnch greater is his profit on 
goods sold at 91.98 retail than if sold at wholesale rates P 

7B. What is the per cent, of loss on goods sold at f of their cost P 

76. What is the per cent, of gain if ^ of a barrel of sugar be sold 
at j of the cost of a whole barrel P 

77. If a mannfacturer sells f of an invoice of hardware at } of the 
cost of the entire invoice, what is his loss per cent. P 

78. A grocer sold 60% of an invoice of coffee at 40^ gain, and 
the remainder at ZQ% gain. What was his per cent, of gain on the 
whole P 

70. A merchant sold 40^ of a barrel of molasses at 10^ gain, and 
the remainder at cost. What was his gain per cent, on the whole P 
80. An importer invested an equal sum in Oolong and Gunpowder 
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teas, gaming 20^ on one kind and losing 6% on the other. What was 
his per cent, of gain on the total investment ? 

81. A merchant sold 30% of an invoice of grain at 20^ profit, and 
the remainder at 10^ loss. If his net loss was $3.15, what was the 
total amount of sales ? 

82. A dealer sold 20% of an invoice of tea at a loss of 26%, and the 
remainder at a gain of 12^^. What was the cost of the tea if the 
total sales amonnted to $840 ? 

83. I bought a row of six houses and afterwards sold five of them 
for what I paid for the six. What was my per cent, of gain ? 

84. A bill of goods cost $520, and freight 6% additional. If 15^ 
of the goods were sold at 20% profit, 60^ of the remainder at SS^% 
profit, and what was left of the two preceding sales at 26% profit, what 
was the total gain ? 

86. A lost 40% of an invoice of oysters, and sold the remainder at 
a profit of 75%. What per cent, of the total cost did he gain or lose ? 

86. If a man lose 25% of a lot of apples, what must be his % of 
gain on the remainder to net a gain of 25% on the cost of the whole ? 

87. A fruit dealer bought 530 crates of peaches at 95 cents per crate, 
sold 150 crates at a gain of 20%, 75 crates at a gain of 12%, 50 crates at 
cost, 200 crates at a loss of 5%, 25 crates at a loss of 50%, and threw 
away the remainder as worthless. What was his net gain or loss ? 

88. I bought a quantity of cloth at $2 per yard. Allowing 5% for 
bad debts, what must I ask per yard to net a profit of 20%. 

89. A cabinet-maker sold a set of furniture for $18.75 more than 
cost, and gained 30%. What would have been his rate per cent, of 
gain or loss if he had sold the furniture fdr $87.50 ? 

00. A merchant sold 20% of an invoice at 25% profit. At what 
per cent, loss must he sell the remainder to net cost on the whole ? 

91. A merchant sold 40% of his stock of goods at 25% gain, and 
50% of the remainder at 10% gain. What was his total gain, if the 
cost of the goods remaining unsold was $3150 ? 

92. An importer bought 240 yards of English broadcloth at 12s. 
6d. per yard, paid 40% additional for freight, customs dues, etc., sold 
30% of the importation at 25% profit, and the remainder at 20% profit. 
What were the total sales in U. S. money, estimating $4.85 to the £ ? 

93. A man sold a house at 20% profit, and with the proceeds pur- 
chased another which he sold at 30% profit, realizing a total gain of 
$3136 on both. What did he pay for each P 
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94. A clothier bonght fiO yards of broadcloth at 13.60 per yard and 
76 yards of caesimere at (2.50 per yard. He sold the caeaimere at a 
loss of 10^. What should he ask per yard for the broadcloth to net a 
profit of 20^ on the coat of both P 

9B. A grain dealer bonght 3500 bnehelB of wheat at 11.30 per 
bushel, 26^ more oats than wheat at 53 cents per bushel, and 40% 
less rye than oats at 95 cents per bushel. He sold the wheat at 10^ 
profit, the oats at 12^^, and the rye at 15^. What was the total gain ? 

96. The profits of a wholesale house in 1680 were 20^ of its capital ; 
in 1881, 25^ ; in 1882, 16|^, mi in 1883 it suffered a loss of i%. At 
the close of each year the firm reinvested the entire capital and gain 
in the busiifcss, and on Jan 1, 1884, the capital of the firm was 175264. 
What was the ci^ital of the firm on Jan. 1, 1881 7 

97. A grain dealer sold a quantity of lye and wheat for $1320, 
gaining 33}^ on the rye and 1Z^% on the wheat. He received 20^ 
more for the wheat than for the rye. What was his total gain ? 

98. A grocer pnrchased a quantity of vin^ar of which 20^ was 
lost by leakage. Expecting to obtain cost for the entire quantity, he 
sold the remainder at 20^ advance on its cost. What was his per 
cent, of gain or loss, if any ? 

99. A bookseller bought a number of " Orton and Sadler's Light- 
ning Calculators." Being damaged by transportation, he sold them 
for 173, thereby losing 25^ of the selling price. What was his per 
cent, of loss ? 

100. A grocer invested equal sums in Rio and Java coffee, and 
gained $5.70 more on one kind than on the other. His gain on Java 
coffee was 40% and on Rio 25%. How many pounds of each did he 
buy, if the cost of the Rio coffee was 12( cents per pound, and of the 
Java 20 cents per pound ? 

101. The retail price of a set of furniture was $131.26 or 25% m 
advance of retailer's cost. By selling to the retailer the jobber realized 
a gun of 20%, and by selling to the jobber the manofactarer made a 
profit of I6|%. What did the famitara cost the manufacturer ? 

103. A merefaant bought a lot of notions, 25% of the coet of which 
he paid in cash, and on the balance due, amounting to $741, be was 
allowed a credit of 60 days. If he sold the notions at a uniform profit 
of 12^%, what did he receive for them ? 

103. A man bought a house for $6600, paid $900 for improvements, 
and then sold it at a profit of 12^, receiving 30% of the selling price in 
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cash; and accepting a note secnred by mortgage for the balance. What 
was the face of the note ? 

104. A dealer sold a quantity of wheat at %0% gain, and with the 
proceeds of the sale purchased com which he sold at a loss of 10%, 
receiving $729 for the com. How much did he pay for the wheat ? 

105. How much should be aaked for coffee which costs 18 cents 
per pound that a gain of b% may be realized, allowing for a loss of 
10^ in roasting ? 

106. A stationer sold an invoice of books at 25^ profit ; and with 
the sum received therefor, he purchased ink which he sold at 20^ 
gain. His gain on both was t75. What did he receive for the ink ? 

107. By selling a lot for $89.75 above cost, I realized a profit of 
b%. I sold another lot which cost the same for $1848.85. What 
was my gain per cent, on the second sale ? 

108. A fruit dealer bought an invoice of oranges for $735, sold 80^ 
of the invoice at 75^ of the entire cost, and the remainder at 20^ 
profit. What was his net loss ? 

109. The profit on a sale of butter was 20^, and the sum received 
for the butter was invested in eggs which were sold at ZZ\% profit. 
What was the gain on the butter if the gain on the eggs was $48 ? 

110. A dairyman sold a quantity of milk, butter, and cheese, re- 
ceiving $31.14 for all. He gained 20^ on the milk, 15^ on the 
butter, and 25^ on the cheese. If an equal sum was paid for each, 
how much did the dairyman receive for the butter ? 

111. Considering each of the following columns as a separate ques- 
tion, if the terms marked V are given, how may the term marked ? be 
found ; and why ? 



Cost 

Rate of Profit 

Profit 

Selling Price at a Profit. . . . 

Cost 

Rate of Loss 

Loss 

Selling Price at a Tjoss 



(1) 

V 
V 

? 



(2) 

V 
V 



(8) 

? 

V 



(4) 

? 

V 



(5) 

? 

• • 

¥ 

V 



(8) 

■ . 

V 

? 

V 



(7) 

V 

¥ 
? 



(8) 
V 

• • 

? 



(») 

V 

? 



(10) 

• • 

? 

V 
V 



(11) 

V 

? 

V 



(12) 


(18) 


(14) 


(15) 


(16) 


(17) 


(18) 


(19) 


(20) 


(21) 


(22) 


♦' 


V 


? 


? 


? 


• . 


. . 


V 


V 


• • 


V 


♦' 


V 


V 


V 


. • 


V 


y 


a . 


? 


? 


? 


? 


• . 


V 


m • 


♦' 


? 


V 


? 


« • 


V 


V 


. . 


? 


• . 


V 


V 


y 


? 


V 


y 


V 


. . 



295 



TBADS DlSCOVyTS. 



TRADE DISCOUNTa 

396. Trade DiMonnto are allowancee or abstemeots made by 
manufactnrerB and dealers npon their catalogue or list prices. 

Rem. I.— It is ciutomftr; in some bnuichea of businen for muiafacttuen or 
de&Iers to list or catalogoe their gooda or wucb at ft ftxed price for each article, 
and allow an abatement or discount on &11 orders of a certun amoont, a second 
discoout an latter orders, a third discount on still larger orders, etc. In some 
cases, trade discouata are designed as a fee or compensation to agents or other 
middlemen for handling a line of goods, without reg&rd to the quantities in- 

Ren. S. — Since the price of on article will yary with the snpply and demand, 
InsUad ot publishing a new catalogue or list price with each fluctuation, manu- 
factunsrs or jobbers simply change the rate of discount with each Tariation of price. 

Rem'. 8. — Merchandise is frequently sold at "time prices," upon which certain 
rates of discount are allowed if paid at an earlier date. Thus, an inroioe ot goods 
may be sold for t^^, payable in 60 days, and subject to a discount of 1 ^ if paid 
in SO days, or 2^ if paid in cash or within 10 days. Even when no disoount i» 
ogertd upon credit sales, sellers are gensraUy willing to deduct the legal interest 
for th« remainder ot the time, If " time payments " are made before matnrity. 

397. Compntationa in Trade Discoaat are made in accordance 
with the principles of percentage, the gross selling price (that is, the 
list or marked price) is the base ; and the discount and net selling 
price are percentages. Hence, 

General Direotion: If a discount or net selling price is re- 
(fuired, multiply its two given factors ; and if a discount: or net 
selling price is given, divide it by its given factor and the quo- 
tient will be its remaining factor. 

Rm. 1, — The two factors ot a given or required discount are the gross selling 
price and the rate of discount ; of a given or required net selling price are the 
gross selling price and the rate ot net selling price. 

Rbm. 3.— It there is more than one discount, the factors of the second discount 
are the proceeds of the first discount x rate of second discount ; the factors of an j 
snfaeaquent discount are the proeeeda of Ihe prtetding ditoomti x rate of that sub- 
sequent discount. 

Rem. 8.— As the net selling price is the gros selling prioe minus the discount, 
so the rate of net selling prioe must be the rate of groM selling price(100Jt}miiiaa 
the rate }t ot disoount. 
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Illustrative Example. 

What is the net price of hardware^ inyoiced at $460^ and subject 
to a discount of 20^^ 10%, and b% ? 



Ezplaaation. — ^Find the first dis- 
count (i of I460X and subtract it ($92) 
from the gross price ($40OX obtaining f868 
as the proceeds of the first discount. 

Next find the second discount (^ of 
$808) and subtract it ($86.80) from the 
base of the second discount ($868), ob- 
taining $881.20 as the proceeds of the 
second discount. 

Next find the third discount (^ of 
$881.20) and subtract it ($16.56) from the 
base of the third discount ($881.20), obtaining $814.64 
discount, or the required net price. 



$460, 

$368, 
36.80, 

$331.20, 
16.56, 

$314.64, 



Solution. 

gross selling price. 
20^ or \ off. 

proceeds of 1st disct. 
lOjg or ^ off. 

proceeds of 2d disct. 
b% or ^ ofiF. 

net selling price. 

as the proceeds of the third 



Examples for Practice. 



Finil the net telling prioa. 
Invoice price, DieoourUoff, 



1. $375 . 
a. $537.50. 
3. $825.30. 



20jt, lOjg, 10^. 
10^,10^, 6%. 

^%y 1%, 1%' 



Invoice price, 
4. $3145.75 
6. $1873.25 
6. $535.15 



Diacountoff, 

20^,10^, 2%. 
20jg, lOjg, 6%. 
80^, 20^, 10^. 



7. What is the net cost to the purchaser of hardware invoiced at 
$815, and subject to a discount of 20^, 10^, and 6% ? 

8. The gross amount of a bill of goods is $750.35, and the rates of 
diaoount are 10^, 10^, and 5%, What is the net cost to the pur- 
chaser ? 

9. An invoice of crockery amounting to $1575.50 was sold Jan. 18, 
1883, payable in 90 days, and subject to a discount of 20^ and 10^, 
with an additional discount of 1% if paid in 60 days, 2% if paid in 30 
days, or S% if paid within 10 days of date of purchase. How much 
wiU pay the bill on Feb. 20, 1883 ? 

10. A and B ofiFer the same quality of hats at the same list price, 
but A ofiFers a discount of 10^ and 6%, and B a single discount of 15^. 
Of whom will it be more advantageous to buy, and how much will be 
saved in an order the gross amount of which is $185.50 ? 

11. A's list price of a certain quality of pocket-knives is $9 per 
dozen, 20^ and 6% off ; and B's list price of the same quality of knives 

12 20& 
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is $9.50 per dozen, 2&% and 10^ off. How mach will be saved by 
ordering 15 doaen icniTee from B ? 

la. The groea amount of a bill of tinware is 9275.30, of wbich $75 
is sold at a disconnt of %b% and l(i% ; $150 at 30^ and b% ; and the 
remainder at 10^ and b%. What is the net amount of the bill ? 

899. To rednoe a diaooiut wrlM to a lingle diMwut. 



Illuitrative Example. 

What single discount on the gross price is equivalent to a discount 
series thereon of Zh%, 30%, and 10^ P 

ExplMwUon.— Since the groea prioe ia Soldtion. 

the base, ito rate te 100%. 100«=ffroe8 price. 

Deduct the rate of first disoonDt (86%) 25«=l8t diBCt 

from the rate of the grwa price (100%), ob- — ^ 

taining 75% as the rate of Ist proceeds. 75^=l8tproceeda. 

Then reduce the rate of eeuond diBconnt [^of 75] 15^^2ddisct. 

(20%) which in exprMsed od the 1st proceeds Bn«;— 2d i.rnc«id(« 

(Rem. 2, 397) to ui equiT»lent r»te «- ^ , .„„, 3":^ ?■ T^' 

pressed on the gross prioa (20% of 75 % of the LVt "^ W ]6%=3aaisct. 

gross price=15% of the groes price) and mb- 545S=flnal proceeds, 

to^ obw.lng eo% » th. ■«. ot M p,» 10O^_54je=46^, An,. 

Contmoing, it is fouud that 64% of the gross price is the r»te of final prooecds. 
Hence, 100% of the grow price minus 54% of the gross price, or 46% of the groes 
price equals the required rate of single discount. 

Note. — The net result of a series of discounts is the same regardless of the 
order of their arrangement. Thus, 26%, 20%, and 10% otT an inroice is the same 
aa20%, 26%, and 10% ;or 10%, 30%, and 25% off the same invoice; but the net 
result will be different even if the turn of each disoount series is the some, if Uie 
rates themselves differ. Thus, 90% and 10% off on invoice will not produce the 
same result as 20% and 0% off. 

Rednoe ths fallowing dtooount sertss to •qulvslsnt single ditoonnti : 
1. 10^ and 5%. I 4. 30^, 10^, and 5^. 

a. ZQ% " \Q%. b. 20^, 10^, " 5^. 

3. 15^ " 10%. I «. 10^, h%, " Z%. 

Wlnt it the dHlbfMioa bstweeit a disoount sariM 
f. Of lOJg, 5^, and %%, and a direct diacoont of 17^? 
8. Of 30^ and 10^, and a single disconnt of 40^ F 
*. 'OiiiS^ lf% Mxd b%, and a single discount of 55$ P 
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300. ADDITIONAL PROBLEMS IN TRADE DISCOUNT. 

1. What mnst be asked for goods that a discount of 20^ and 10^ 
may be allowed^ and net $2.88 to the seller ? 

Net price ($2.88) + rate of net price (72^) = gross price ($4). 
At what price must goods be marked 

2. To net $2.72^ after allowing a discount of 16% ? 

3. To net $12^ after allowing a discount of 10^ and 10^ ? 

4. To net $3.60, after allowing a discount of 25^, 20%, and 10^ ? 
6. To net $30, after allowing a discount of 10^, 10^, and 10^ ? 

6. To net $14.58, after allowing a discount of 40^, 10^, and 10^ ? 

7. At what price must goods be marked to net 10^ profit after 
allowing a discount of 10^ and 6%, if they cost $4.75 ? 

Ck)st ($4.75)+profit ($.475) = net selling price ($5,226). 

Net price ($5,225) -*■ rate of net price (85|%) = marked price ($6.11 +). 

At what price must goods be marked to net 

8. 25^ profit after allowing 25^, 20^, and 10^ off ; cost $216 ? 

9. 20^ profit after allowing 10^, 5%, and d% off, if they cost $96 ? 

10. 12^^ profit after allowing 20^, 10^, and 2% off ; cost $171.20 ? 

11. 10^ loss after allowing 10^ and 5^ off, if they cost $15.30 ? 

12. 20^ loss after allowing 25^, 10^, and 5% off; cost $15. 75 ? 

13. If goods which cost $120 are marked $150, what per cent, of 
discount must be allowed on marked price to net cost ? 

Discount ($100 - $120 = $80) h- marked price ($160) = rate of discount (20;(). 
What per cent of discount must be allowed on marked prioo 

14. To net cost, if the goods cost $5 and are marked $6 ? 

16. To net cost, if the goods cost $3.24 and are marked $4.05 P 

16. To net cost, if the goods cost $8.50 and are marked $12.75 ? 

17. To net 20^ profit, if the goods cost $7.50 and are marked $12 ? 

18. To net 10^ loss, if the goods cost $8 and are marked $9 ? 

19. A dealer was allowed 25^ discount on an invoice of furniture, 
paid an amount equal to the discount by giving his check for $35, and 
gave his note for the remainder. What was the face of the n.ote ? 

20. The retail price of sewing-machines is $45 each, upon which 
agents are allowed a discount of 33 J^. What is their % of gain ? 

21. What must be a jobber's list price of axes which cost $7.50 per 
dozen, that a discount of 20^, 10^, and 6% may be offered on the 
list price and net a profit of 10^ to the jobber ? 
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33. In a cloeing-otit sale, a jobber desires to sell dishes coetiDg 
$5 per dozen at 10^ loss, and offer a discount of Z0% and 20^ on the 
mwked price. At what price per dozen should the dishes be marked ? 

33. The net cost of 340 yards of dresa goods is $126.36. What 
was the gross price per yard, if purchased subject to a discount of 
10^, 10%, and %\% ? 

34. What mnst be the marked price of clothing vhich cost $18 per 
snit that a discount of 10^ may be offered on the marked price and 
yet net cost to the seller ? 

36. If I mark angers at 60^ profit, what rate of diaconnt can I 
allow on the marked price and net cost ? 

38. If goods are sold at their marked price the rate of profit will 
be 20^ What will be the rate of profit if the same goods are sold at 
10^ discount on their marked price ? 

37. Merchandise was bought at a certain gross price with 20^ and 
10^ oS, and sold at the same gross price with 10^ and 5% off. What 
was the per cent, of profit ? 

38. If goods are marked at a profit of %b%, what per cent, of dis- 
count should be allowed on the marked price to net cost ? 

39. A merchant bought a bill of goods upon which the total dis- 
count was 9318, the discount -series being 20^, 20^, and 10^. What 
was the net price of the goods ? 

30. If a jobber's prices are based upon sales on 60 days' credit and 
amounting to lees than tlOO gross, with a discount of 10^ on all sales 
from tlOO to (500, a second discoant of 1Q% on all sales from (500 to 
tlOOO, a third discount of 5% on all sales over 11000, and a further 
discount of 2% for cash payment, what is the net cash price of a bill 
of goods amounting to tl866 gross ? Amounting to t400 gross ? 
What is the net price of a hill amounting to (800 gross and sold on 
60 days' credit ? 

31. Considering each of the following columns as a separate 
qnestiou, if the terms marked V are given how may the term marked 
? be found ; and why ? 
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33. STATIONERY. 

All accoimU to be Nttled \if couk or woU on the flret of erery montlL 

New York, May 13, 1886. 
Messbs. Thebon B. Paeks & Co., 

Chicago nis.. 

Bought of Daniel Slote & Go. 

FiTable wtth esdiiage on Nefw York. 
F6rwaided for your aeeoant and risk by Pttma. B. B. 
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The student should be required to copy the preceding and following Mll<s 
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Balumobb, June 15, 18£ 
Mb. Faibkak A. Sadleb, 

Bought of S. O. B. Coos & Co. 
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COMMISSION AND BROKERAGE. 

30JL Commiaiion or Brokerage ia the buhl charged by an agent 
for transacting business for his principal ; as, for baying or selling 
property, for collecting or investing money, etc. 

Rem. 1. — Commission or brokerage is usually estimated at a per cent, of the 
gross proceeds of a sale or of the prime oost of a purchase ; but on some kinds of 
merchandise it is often computed at a certain price per unit ; as, grain per bushel, 
flour per barrel, cotton per bale, etc. 

Rbk. 2. — If sales are made on credit, a certain per cent, of the sum credited is 
usually charged by the agent for guaranteeing its final payment. This additional 
charge is called gua/ranty. 

Rem. S.-T-The agent who buys or sells merchandise for another is called a 
Cammiation Merchant or Broker. A eomnUseion mereJumt is usually placed in 
possession of the goods bought or sold, and acts in his own name ; a broker does 
not take possession, but simply effects contracts to buy or sell in the name of his 
principal. 

Bbm. 4. — ^The term broker is also applied to those whose business it is to buy 
and sell stocks, bonds, bills of exchange, promissory notes, specie, etc., etc. 

Rem. 5. — ^A Conaigfwnent is a shipment of merchandise by one party to an* 
other ; the party who ships the merchandise being called the Coneiffnor or Ship- 
per, and the party to whom the merchandise is shipped being called the Con- 
signee. 

302* The OroM Proceeds of a sale or collection is the total amount 
received by the agent for his principal before deducting the commission 
or other charges. 

Rem. 1. — ^After deducting the commission and all other charges from the 
gross proceeds, the remainder is caUed the net proceeds. 

Rem. 2. — ^An account eaUs is a written statement rendered by an agent to his 
principal, specifying the goods sold and prices obtained, detailing the several 
charges or expenses, and exhibiting the net proceeds or balance due the principa]. 

303. The Prime Cost of a purchase is the net sum paid by an 
agent, and does not include his commission or other charges. 

Rem. 1. — ^After adding the commission and other charges to the prime oost, 
the sum is called the grose coet. 

Rem. 3. — An account pure?Mee is a written statement rendered by an agent to 
his principal, specifying the property bought and prices paid, detailing the various 
charges or expenses, and exhibiting the gross cost of the purchase. 

304. Computations in Commission and Brokerage are made in 
accordance with the principles of percentage, the gross proceeds (if a 
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Bale) or the prime cost (if a pnrcIiaBe) being regarded aa the base ; aud 
all other terms thaa groes proceeds or prime cost {sach ae commission, 
guaranty, net proceeds, gross cost, etc.) being regarded aa percentages. 
Hence, 

Oennsl Direotioa : If a eomTnission, guaranty, net proceeds 
or gross cost is required, multiply its two given factors ; and if 
a commission, guaranty, net proceeds, or gross cost is given, 
divide it by its given factor and the quotient will be its remain- 
ing factor. 

Rim. 1 — The two focton of a giren or required commlasion axe ths prime ooet 
(if & pnrchaw) or the groas procMde (it a sale) and the rate of oommiesion ; of a 
given <ff required net proceeds ue the groes proceeds of the wle and rate of net 
proceeds ; of a given or required groee cost are the prime coet of the purchase asd 
the rate of groea cost. 

Ran 8.— Sioce the net proceeds is the groes proceeds minus «U the expeosee, 
the rate of net proceeds moat be the rate of groes proceeds (100 JC) minus the rate ot 
all the expenses ; and oince the gross cost is the prime ooet plus all the expenses, 
the rate of gross cost is the rate of prime coet (100^) plus the rate of all the expenses. 

Rbm. 8.— All expenses which have no ratee, as freight, drayage, storage, etc, 
should be added to a given net proceeds or subtracted from a given gross cost to 
obtain a result which has a rate for one of ite factors. 

Examples for Practice. 
1. What is the commisBion if the gross proceeds of a sale are 1180 
aud the rate of commission for selling is Zi% ? 

Oras proceeds ((180) x rate of commission (^%)=CQvamiaBioIl ($4.50). 

Whit I* the oommlaeioii 

a. If the groes proceeds are t53.60, and the rate of commission 2% ? 

3. If the prime cost is (12360, and the rate of commission ■fg% ? 

4. If the gross proceeds are 91340, and the rate of commission i% ? 

5. If the gross proceeds are 1236, and the rate of commission H%? 

6. If the prime cost is $7500, and the rate of commisaion }^ ? 
What are tke net prooeed* of ths sale if 

1. The gross proceeds are 1750, the rate of commission S%, and the 
other ezpensea $6.25 ? 

8. The gross proceeds are tl27{>, the rate of commission 4^, and 
the other expenses $18.30 ? 

9. The gross proceeds are $18000, the rate of brokerage j^, and 
the other expenses $175.30 ? 
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10. The gross proceeds are 1700, the rate of commission 2^%y and 
the other expenses 112.75 ? 

What is the gross cost of the purchase If 

11. The prime cost is 115.50, the rate of commission ^%, and the 
other expenses 91.80 ? 

12. The prime cost is 17320, the rate of commission 2^^, and the 
other expenses 9150.25 ? 

13. The prime cost is 12480, the rate of brokerage ^%f and the 
other expenses 925 ? 

14. The prime cost is 173.20, the rate of commission 2f ^, and the 
other expenses 95.25 ? 

16. What is the rate per cent, of commission if the prime cost of 
merchandise is 9480, and the commission for buying 94.20 ? 
Commission (94.20) -«- prime cost (9480) = rate of commission ({ %). 
What is the rate per cent of oommission if 

16. The gross proceeds are 9960 and the commission 915.60 i 

17. The prime cost is 93264 and the commission for buying 93.06 ? 

18. The gross proceeds are 93200 and the commission for selling 96? 

19. The prime cost is 9460 and the commission for buying 923 ? 

20. The prime cost of the purchase is 9275 and the gross cost 9286 ? 

21. The gross proceeds are 9105 and the net proceeds 9102.90 ? 

22. The gross proceeds are 9380 and the net proceeds 9379.05 ? 

23. The prime cost is 9124 and the gross cost 9128.34 ? 

24. What are the gross proceeds of the sale if the commission is 
9132 and the rate of commission 4^ ? 

Clommission (9182) -«- rate of commission (4^) = gross proceeds (93800). 

What are the gross prooeeils or prime cost If 

26. The commission for selling is 950.30 and the rate %% ? 

26. The commission for buying is 975.30 and the rate b% ? 

27. The commission for selling is 936.60 and the rate H% ? 

28. The brokerage for buying is 929.25 and the rate 1% ? 

29. The net proceeds are 9736.96 and the rate of commission 2% P 
Net proceeds (9786.96) -f- rate of net proceeds (98^)= gross proceeids (9752). 

30. The net proc^ds are 977.90 and the rate of commission 5% ? 

31. The net proceeds are 9344.75 and the rate of commission H%? 

32. The net proceeds are 9495.36 and the rate of commission 3^%? 

33. The gross cost is 9138.69 and the rate of commission d^% ? 
Gross cost (9188.69) -h rate of gross cost (IQS^ %) = prime cost (9134). 
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Whtt an tha groM prooMda or prims ooat if 

34. The gro8B cost is tIS5.40 and the rate of conuniseiou Z% P 

36. The gross cost is t564.20 and the rate of brokerage i% ? 
W. The gross cost is $1606 and the rate of brokerage ^% ? 

37. The net proceeds are $51.90, the rate of commission 6^, and 
the other charges $1.30 P 

($51.»0+$1.80)-4-.«6=$66, gross proceeds of sale. 

38. The net proceeds are $145.50, the rate of commission 2^, and 
the other charges $2.60 ? 

39. The net proceeds are $704.20, the rate of commission lf%, and 
the other charges $3.20 ? 

40. The net proceeds are $774.25, the rate of commission 2^%, 
and the other chaj-ges $5.75 ? 

41. The gross cost is $668.60, the rate of commission 4%, and the 
other charges $6.20? 

($668.60— $aaO)-»-l.lM=$SS5, prime ooet of pnrohue. 
43. The gross cost is $33.50, the rate of commission 3^^, and the 
other charges $.50 ? 

43. The gross cost is $141.56, the rate of commiasion %i%, and the 
other charges $2.50 ? 

44. The gross cost is $256.15, the rate of commission 1)^, and the 
other charges $3.50 ? 

46. A commission merchant sold a consignment of cotten for $736 
and charged 1^% commission. What was his commission F 

48. A grain broker charged $20 for effecting the sale of 16000 bn. 
com at 80^ per bushel. What was his rate per cent, of brokerage ? 

47. An agent charged $13.40 for aelUng a consignment of mer- 
chandise. What were the gross proceeds of the sale if his rate of 
commission for selling was %^% ? 

48. A commission merchant received $544.35 to invest in wool 
after deducting all expenses. How much did he pay for the wool, if 
his rate of commission for bajing wa^ Z%, and the sum of the remain- 
ing chaises $3.75 ? 

49. A fruit buyer received an order te purchase 324 barrels of 
apples. The purchase was made at $2.35 per barrel, and in settle- 
ment the buyer drew on bis principal for $760.87. What was his rate 
% at commiBsion ? 

60. An attorney collected 30^ of a note the face of which was $75, 
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and charged 1Q% commiauon for ooUecting. Wliat were the net pro- 
oeedfl due the principal ? 

61. An agent inyested $7500 in cotton^ charged H% commifision 
for buying^ 1125 for freight prepaid, 115 for drayage, and drew on 
his principal for the gross cost. What was the face of the draft ? 

62. If an agenf s commission was 121.30 for selling 284 yards of 
cloth at $3 per yard, what was his rate per cent, of commission ? 

63. A commission merchant remitted to his principal 9158 as the 
net proceeds of a consignment of eggs. What were the gross proceeds 
if the rate of commission was 3^, of gaaranty 2^, and the sum of the 
other charges 16.54 ? 

64. An agent sold 42 barrels of potatoes at $3.25 cash per barrel, 
and 58 barrels at $3.50 per barrel, payable in 30 days. His charge 
for selling was 3^, for gaaranty %%, and for cooperage $3. What 
were the net proceeds due the principal ? 

66. A commission merchant remitted $1323 as the net proceeds of 
a consignment, after deducting $27 as commission. What was his 
rate per cent, of commission ? 

66. I paid i% brokerage to a grain broker for effecting the sale of 
a quantity of wheat at $1.15 per bushel. How many bushels of wheat 
were sold, if the total brokerage was $63.48 ? 

67. How much did I realize on a house and lot sold on commission 
at 3^, the total charges, including $25 for advertising, being $130 P 

68. What is the rate per cent, of commission if the gross cost of a 
purchase is $759.60, the commission $11.10, and the sum of the other 
charges $8.50 ? 

69. An agent purchased 7200 bushels of wheat at $1.34 per bushel, 
charged ■f^% commission for buying, $108 for storage, and $120 for 
cartage. What was the total cost to the principal ? 

60. The gross proceeds of a sale were $512, the net proceeds 
$503.10, and the sum of the charges other than commission $2.50. 
What was the rate per cent, of commission ? 

61. I remitted to my agent $508.95 to inyest in potatoes after 
deducting all expenses. He paid $46 for barrels, $38.60 for drayage, 
and charged %^% commission for buying. How many barrels of pota- 
toes did he buy at $2.25 per barrel ? 

62. A produce commission merchant received a consignment of 
15 cases, each containing 36 dozen eggs, and 3 firkins of butter whose 
total net weight was 160 pounds. He sold the eggs at 18 cents per 
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dozen and the butter at 18{ cents per poond, uid remitted to the 
consignor 1115.84 aa the net proceeds of the consignment. What wob 
the rate per cent, of commission, it the charges other than commis- 
sion amonnt«d to $6 ? 

83. A collector receired a claim of tMO, of which he ancceede^ in 
collecting #380. What aam did he retam to his principal if his rate 
of commission for collecting was b% ? 

M, A commission merchant received $4466.40 to inreet in wheat 
after dednoting his commission of %%, and drajage of 60 cents per 
load of 36 boshels. How much wheat did he purchase at tl.20 per 
bushel ? 

Qrofls cost at sU the busbeU ■*■ gron <xwt of 1 bnshel = nurober of buahels. 

AS. The gross cost of a porchase is %\%%1, which includes the com- 
mieston 16, and other charges amounting to tl6. What is the rate 
per cent, of commission ? 

ee. What is the brokerage for effecting the sale of 7000 bushels of 
wheat at $1.35 per bushel if the rate of brokerage is ^f per bushel ? 

47. A commission merchant sold 80 bales of cotton, averaging 400 
pounds per bale, at 12J cents per pound, charged 2\% for selling, 3^ 
for guaranty, and $24.36 for other expenses. He invested the pro- 
ceeds in coffee at 14 cents a pound, and charged Z% commission for 
baying. How many pounds of coffee did he buy ? 

S8. A commission merchant sold 350 barrels of Soar at $7.60 per 
barrel, paid 50 cents per load of 10 barrels for drayage, and $3 for 
cooperage. He purchased for the consignor 1570 bushels of wheat at 
$1.20 per bushel, paid 1^ cents per bushel for storage, and 1 cent per 
bushel for drayage. What is the b^ance due the consignor if the rate 
of commission was %% for selling and the same for baying ? 

69. A commission merchant received a consignment of 82 bags 
wheat, net weight 9870 pounds, and 43 bags com, net weight 2422 
pounds, which he sold at $1.30 per bushel of 60 pounds for the wheat, 
and 75 cents per bushel of 66 pounds for the com. His charges were 
Z% commission for selling, 25 cents per 100 pounds for freight, and 
^ for cartage. What were the net proceeds due the priucipal ? 

TO. An agent expended $864.55 in purchasing a quantity of tobacco, 
which included his commiBsion $25.05, his charge for drayage $3.50, 
and for cooperage $1. What was his rate per cent, of commission P 

71. A comBuanon merchant remitted to his principal $310.16 as 
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the net proceeds of a consignment. His charges were 12.50 for dray- 
age and Z\% for commission* What was his commission ? 

72. An agent received $300 to inyest in apples after deducting all 
expenses. How many barrels can he buy at $3.50 per barrel, his 
charges being ^% commission for buying, 2\ cents per barrel for dray- 
age, 12 cents per barrel for freight, $2.15 for cooperage, and $3.50 for 
advertising ? What was the unexpended balance of the remittance ? 

It is customary in the commission business to find the number of uihoU barrels, 
by first deducting from the remittance all charges which are not estimated per 
barrel, and diyiding the remainder by the prime cost per barrel plus the commis- 
sion and remaining charges per barrel. If the division is not exact, treat the 
remainder as an unexpended balance to be returned to the principal or placed to 
his credit. 

73. An agent received $96 to invest in onions after deducting his 
commission of b% and drayage of 25 cents per load of ten barrels. 
How many barrels of onions did he buy at $1.60 per barrel and what 
was the unexpended balance of the remittance ? 

After finding the number of ^whole barrels as in Ex. 72, divide by 10 to find 
the number of loads, oons'dering the fraction of a load as a full load. Deduct 
from the unexpended balance the^creased drayage per barrel on the fraction of 
a load. 

74. A commission merchant received $815 to invest in flour after 
deducting all charges. If the market price of the grade of flour 
ordered was $6.75 per barrel, the commission 3^, and the drayage 50 
cents per load of ten barrels, how many barrels of flour were pur- 
chased, and what was^he unexpended balance ? 

75. An agent charged $46.75 for selling a consignment of oats. 
What was the sum returned to the consignor* if the agent's rate of 
'commission was 2\% ? 

76. I received $1386.90 to invest in wheat after deducting my 
commission of Z^%. How much did I invest in wheat, and what was 
the sum retained as commission ? 

77. A commission merchant sold a quantity of coal oil, and re- 
mitted the net proceeds after deducting his commission of d\% for 
selling, %% for guaranty, and $5.30 for other expenses. What were 
the gross proceeds of the sale if the sum remitted was $298.30 ? 

78. I paid $21.60 to a commission merchant for selling goods at 
3^ commission, and his other charges amounted to $18. What were 
the net proceeds of the sale ? 

79. A commission merchant received from & speculator $3806.25 
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to ioTest in corn ^ter dedaoting his oomnuBsion of \\%, and to store 
the corn sabject to the specnlator'B order. The anticipated riee in 
com taking place, the commission merchant was ordered to sell. He 
did so, obtaining 80 cents per bnshel ; and after deducting his com- 
missioa of 1^^ for selling and 175 for storage, paid the speculator 
' t3865 as the balance due him. What did the commiaeion merchant 
pay per bhshel for the com ? 

80. A oommission merchant sold a consignment of flonr at 2% 
commission and invested the net proceeds in bacon at b% commission. 
What did he receive for the flour and pay for the bacon, if his total 
commission amounted to 1150 ? 

Bl. The net proceeds of a consignment were t685.03, the commis- 
sion 114.37, drayage t8.7fi, advertising 15.40, storage 13.60, and 
sundry other expenses (1.30. What was the rate of commission ? 

83. An agent sold a consignment of coffee at 13 cents per pound, 
charged &% commission for selling, invested tl348.62 of the proceeds 
in com, inclnding 4^ commission, and remitted t380. 38 as the balance 
due his principal. How many pounds of coffee were sold P What 
was the total commission ? 

83. I ordered my agent in St. Louis to buy flour which I after- 
wards sold at 80^ profit and gained t\.56 per barrel. If my agenfs 
rate of commission was 4^, and his total commission 123.40, how 
many barrels did he buy F 

84. At what price shall an agent be ordered to buy potatoes at %% 
commission that, after paying 7 cents per barrel for transportation, 
they can be sold at 11.76 per barrel and net 10^ profit f 

BS. I remitted $578 to my agent in Chicago with instractions to 
invest in wheat after deducting his commission of i%, and consign the 
pnrchase to my agent in New Orleans. What was my net gain, if my 
agent in New Orleans sold the wheat for 1635, charged 3^ for selling, 
and tl2.35 for sundry other expenses ? 

86. A commission merchant received a consignment of 430 barrels 
of flour, on which he advanced to the consignor (200 cash, paid 142 
freight, (6 cooperage, (12.60 storage, and (10.90 cartage. He sold 
80 barrels at (7.25 per barrel, 150 barrels at (7. 75 per barrel, 50 barrels 
at (8.25 per barrel, and the remainder at (8.50 per barrel. What was 
the balance due the consignor, the commission for selling being Z% ? 

87. A merchant in St Louis sent 5000 bnshels of com and 15000 
poanAa of bacon to his agent in Galveston, and instmcted him to sell 
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the consignment and invest $6000 of the proceeds in wool. The agent 
paid 1525 for freight^ $72 for drayage^ and $3 for cooperage, sold the 
com at 11.15 per bushel, and the bacon at 14 cents per pound, charg- 
ing a commission of 1^% on the bacon and 1 cent per bushel on the 
corn. The commission for buying the wool was 2|^. What was the 
balance due the merchant in St. Louis ? 

88. I consigned 2420 pounds of leather to a firm in Philadelphia, 
which they sold at 25 cents per pound. I received $588.17 as the net 
proceeds of the consignment. What was the rate per cent, of com- 
mission if the charges other than commission amounted to 14.73 ? 

89. What is the cost of 17^ bushels of olover seed at 17.25 per 
bushel, commission %\% additional ? 

90. A broker effected a purchase of sugar at -f^% brokerage, re- 
ceiving $75 for his services. He afterwards effected the sale of the 
same sugar at a net profit to his principal of $2710, charging \% 
brokerage for selling. What did the broker obtain for the sugar ? 

91. An agent received a consignment of 86000 pounds of wheat, 
which he sold at 95 cents per bushel of 60 pounds. He paid 18 cents 
per cental for freight, 40 cents per load of 30 bushels for drayage, and 
charged 1\% commission for selling. What were the net proceeds due 
the consignor ? 
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Baltimore, Dec. 15, 1886. 
Sold far account of J. T. Jankey 

By S. M. Gordon & Co. 
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Doc. 


8 


II 


<i 


i< 


9 


f< 


10 


<i 


15 


i< 


6 


f< 


i< 


<i 


10 


«< 


15 



75bbl8. Queen City Flour 

60 << Snow Flake 

laO <' Patapeco . 

200 " Howard St. 

80 " Western Fanuly, 



$7.25 
7.80 
7.00 
6.25 



. 6.25 



Ch4Mrgea: 

Freight, 586 bbls. @ 16e. . 
Drayage, 586 bbls. @ 60. . 
Storage, 636 bbls. @ 8e. . 
Inspection, 685 bbls. @ 16. 
Commission, 8^ 

Net Proceeds to your Credit 



*♦* 


♦♦ 




*«* 


♦♦ 




*«* 


♦♦ 




««♦* 


*♦ 




**« 


♦* 


Mt«« 


♦♦ 


*« 




Mt 


*« 




♦♦ 


♦♦ 




♦ 


♦♦ 




♦« 


Mt 


♦«* 






♦♦♦* 



*« 



«♦ 
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COMMiaSIOIf AND BSOKSEAOS. 



98. ACCOUNT PURCHASE. 

St. L0CI8, Mo., March 12, 1886. 
Bought for account and risk of 8. Meems & Co. 

By SOTRO ft WlLLIAHS. 





IS 


bbla. Early Rom PotMoea 


»3.25 


M 


♦• 








8 


" Goodrich " . . 


2.75 


•• 


•• 








4 




2.63 


♦• 


** 








8S 


bn. Seed Corn .... 


1.23 


•» 


»• 








75 


" " 0«to . . . 


.73 


♦* 


•♦ 








8B 


" " Wheat 


1.4S 


*• 


•• 








73 


" Bnckwhett . . . 


1.15 


♦• 


•♦ 








6 


" aoverSeed . . . 
Charge*: 


7.85 


*• 


•• 




*• 














DwifW" 




1 


50 














• 


'• 


• 






Debited your Booount . 












•~ 


" 



M. Considering each of the following columns as a separate qoes- 
tion, if the terms marked «/ are given how may the term marked ? be 
foand ; and why ? 



Oross proceeds 

Rate of commiasion 
Commission... 
Net proceeds. . 

Storage. 

Drayage 

Freight. 





(18) 


(17) 


(18) 


(19) 


(30) 


(31) 


(88) 


(28) 


(24) 


(25) 


26) 


(37) 


(28) 


(29) 


(80) 


Prime cost.. 


y 


y 


V 


? 


y 


? 




? 




? 


? 


V 


f 






Rate of com. 


V 


V 


*' 


♦' 


7 




? 




? 


f 


V 


■/ 


? 


f 


f 




•t 






*' 


f 


V 


y 


V 


f 










V 


V 


Gross cost... 




? 


? 






f 


V 


V 


V 


f 


V 


»^ 


V 


? 


? 








*' 










V 


V 




V 




*' 




v 


Drayage.... 






v 










V 


V 




V 




V 




V 


Freight 






V 










V 


V 




V 




f 




v 
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INTEREST. 

SOS. bitarut is a chai^ for the use of money. 

306. The Piinoipal is the sum for the use of which mterest is 
charged. 

307. The Bat« of Intentt is the per cent, of the principal which 
ia charged for its nae one year. 

If A borrovB $1000 from B, uid agrees to pay him t% per uiniun, the 
sum borrowed ($1000) ia the priaeipal; the per cent, at the priaoipal which is 
chugod fier year for its um (6^) ie the raU of inUrttt; aod the percentage of 
91000 which is pftid for ita use is the inUnd, aa e<« of (1000 = (00, or one year's 
interest ; 3 times 6^ of 91000 = $130; or two yews' interest ; ^ of 6^ of 91000 
= $80, or months' interest ; etc 

308. The Time ia the period during which the principal bears 
interest. 

309. Simple Intarait is the anm charged for the nee of the origi- 
nal principal, or of so much of the original principal as may at any 
time remain unpaid. 

For definition of annnfti interest and compoand interest, see 330 and 331. 

310. Ordinary Interest is interest computed on the basis of 360 
days to a year. 

By reason of its great oonvanienoe, this method of computing interest is gen- 
erally employed by buainess men ; and, in a number of States, its use has been 
sanctioned by law. 

311. Aooorate Interest is interest computed on the basis of 366 
days to a common year or 366 days to a leap year. 

312. The Amount ia the Bum of the principal and its accmed 
interest. 

313. Legal LiteTMt is interest which ia computed at the rate % 
per annam established by law. 

1. When no particular rate is specified in a contract, the legal rate Is under- 
stood. In several States, when agrttd to by both borrower and lender, more than 
the legal rate is allowed, ranging from 1% to 13^ ; and in a few States, the higher 
rate is onlimlted. 

13 305—313 
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INTEBMaT. 



3. To charge k higher tmte of interert tlun is aJlcnred hj Uv is ckUed WMry, 
for which peiuUtiM are impoaed t^ the lawi of ncarij >U the SUUe. 

8. DebU of ftll kinda dzav interert from tlu time thsj beCMDe due ; but not 
before imkai eo qtedfled. 

314L The \6gi!L and m&ximnin rates of interest iilloired \>j lav in 
the different States and Territories of the United States are as follows : 



TABLE OF INTEREST RATES. 






ArizouTer. . . . 
AtfceiUM .... 
Celifomia .... 
Colorado .... 
CoanccticDt . . . 
DakoUTer. . . . 
Delaware .... 
Diitriot of Cdnmbia 

Florida 

OeorgiA 

IdahoTer. .... 
niioola 



Kentaclcr . . 
Louiaiana . , 

Maryland . , 
Hanachnsette. 
Michigan . . 
Hinneeota . . 



8^ 



anyjfc 
10 Jt 
anyjt 
•nj* 

12<6 

lOjt 
any% 
8^ 
Z4<t 
B% 
8% 
any^ 
Vi% 

6% 
8!* 
«ny% 
i^ 
8ny% 
10% 
10J6 



Hiadaeippi 
Mtaaonri . 
Montana Ter. 
Nebraaka 
Nevada . 
New Hampehire 
New Jersey 
New Mexico Ter. 
New York . 
North Carolina 
Ohio . . . 
Oregon . . 
Pennaylvania 
Rhode Island 
Soath Carolina 



Texaa . . 
Utah . . 
Vermont . 
Vit^nia . 
Washington Ter. 
West Virginia 
WiatMHuin 
Wyoming 



31ff. GotnpiitafionB in Interest may be made in accordance with 
the principles of percentage, the principal being regarded as the base ; 
and the interect.snd amoant as percentages. Hence, 
314-310 



IJfTSSSST, 
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G«nenl Sinotion : If the interest or antaunt is Tequired, inid- 
tiply its two ^iven factors ; and if the interest or amount is 
given, divide it by its given factor and the quotient wiU be its 
other factor. 

Rbk. I.—Tbe two factonotagiTenorreqnired interest an the i>rineij)(i^aDd 
the mU of intereit for Ihe givan time ; and of a given or reqnired amount are the 
pn'ncipol and the rate of amovmt for the givtn tim«, 

BxM. 2. — The rale of interest for the giTen time has the aarae relation to the 
rate per annnm u Ihe given time lias to one Tear. Henoe, to find the rate of ordinarr 
inlereat tbr leu than one year, divide the rale per innnm into 360, and the reeult into 
tlie given time in days regarded as hundredths. Thus, at 8 56 per annnm, the rate 
for 9S da^B will be .95 + (360 -f- 8) or .02). 

Ruf. 8. — Since tlie amount equals the principal pins the interest for the given 
' time, the rate of amount equals the rate of the principal (lOOjt) plus the rate of 
interest for the given time. 



SIX PER CENT. METHOD. 

316. If the rate is &% for one year, the eqiiivalent rate for \ 
ot a year, that is, for Z months or 60 days, will be | of G%, or 1^ ; 
and if the rate for 60 days is I^, the equivalent rate for -fjfOt GO days, 
OF 6 days, vrill be ^ of 1%, or -^jf^. Hence, 



The ordinary InterMt of (I at 9)t p*r annuni 

For 1 rear, 13 moatbs, or 860 days, is .06 ot the principal, or 6 cents. 

i " a " " 60 " " .01 " " " " 1 tent 

..... 1 .. .. so .. .. 005 .. <. .. .. BiSiUa. 



I 



' .OOOJ ' 



Ij^. 



317' To find the interest at 6^ per anniun when the time is 
expressed in days, l ■*- .-i. '■ ■-' ' 



Illustrative Example. 



Solntlon. 
#751.45 
.023 



What is the interest of 1751.45 for 33 days at &% 
per annum P 

ExpUuuitioa.— At 6^ per annum, tlie rate for any nnm- 
ber of days is one-mzfA ae many thonaandths of the principal 
as there are days (316). Hence, if the principal ($7S1.4S) is 
multiplied by as many thousandths as there are days (.028), or 
6 times the correct rate of interest, the reenlting product will 6)tl7.38336 
be 6 timee t^e correct interest. Therefore, divide the product «2 88 + 

by 6 to find the correct interest. 



150390 



196 tlTTSBSBT. 

Bole. — Multiply the principal by the number of days, point 
off from the right of the product 3 more decimal places than 
are contained in the principal, and divide the result by 8. 

Note. — When it is seen th&t the time in days is exactlj diviHible hj 6, the mr- 
nct int«rE8t may be obtained in one operation bj uging its correct factors (Bern. 1, 
810), muU^ymg IKa principal hy on»-nxl\ at many lhou»aadiht at lh«re are 



Examples Fon Practice. 
Find ths intarMt at 9}t per annum. 



Ftineipal. 3¥m«. 


Frineipat. 


nu. 


JVineipoi. 


9VfiM. 


1. 1348 SSdayB. 


7. t5187.24 


HldaTS. 


13. 1357.19 


96 days. 


a. #846 219 " 


B. tmi . . 


69 " 


14. 11238 . . 


18 " 


3. 1250.80 . . 65 " 


9. C128.35 


53 " 


IB (3187.36 


96 •' 


4. »918.30.. 62 " 


10. »53«.r6 


36 " 


IB. •329.32 


216 " 


B. «I82.10 . . 46 " 


11. •6275 . . . 


48 " 


17. •1668.76 


39 •■ 


6. »8531.40. 31 " 
(In the roUoiring exam 


IK136.75 . 77 " 1 18. «7ie.26 
ilee, flDd the exact time hi dajs by 210.) 


312 " 



What I* tha intereal at t% par aiHum 
19. Of t738.35 from Oct. 25, 1884, to Jan. 20, 1885 P 
SO. Of (8271.43 from Ma; 12, 1883, to March S, 1884 ? 
31. Of W538.65 from Feb. 18, 1884, to Nov. 18, 1884 ? 
33. Of (360.50 from Sept. 30, 1884, to Dec 31, 1884 ? 

33. Of (837.15 from Jan. 13, 1884, to July 6, 1884 ? 

34. Of (1213.16 from Much 5, 1884, to Jan. 3, 1885 ? 

35. Of (628.45 from Nov. 13, 1883, to March 8, 1884 ? 

36. Of (75.60 from May 26, 1884, to Jan. 31, 1885 F 
37.~0f (950.38 trom Apr. 18, 1886, to Oct. 17, 1886 f 

38. Of (32.12 from June 9, 18S5, to Aug. 13, 1885 ? 

39. Of (723 from May 4, 1886, to July 3, 1886 ? 

80. ,0f (172.35 from Nor. 18, 1884, to Feb. 22, 1885 ? 
ai. Of (5280 from Ang. 14, 1883, to Apr. 3, 1884 P 
33. (Of (1538.26 from May 7, 1885, to Jnly 12, 1885 ? 

33. Of (7125.40 from Oct. 15, 1885, to May 3, 1886 ? 

34. Of (917.35 from Apr. 20, 1888, to Dea 12, J886 ? 
95. Of (250.70 from Jan. 25, 1886, to Nor. Ifi, 1885 ? 
3^ Oi (1215.30 from Mar. 7, 1886, to Aug. 3, 1886 P 

37. Of (720.19 from Nov. 15, 1888, to Feb. 4, 1887 ? 
SIT 



IlfTEBSST. 



318. To find tlie intemt st 6^ l>7 the "Banku-'a Method," wh«n 
Xbib time ii leti thu 60 dayit 



Illustrative Examples. 

1. What u the interest of t650 for 36 days at 6% per atmam F 
ExpUution. — One thouauidth of tb« principal Solntlon. 

is the intertrt for 6 diya (316). Honea, usiDg » ^.^^q jj^j.^ j^j. g ^ 

perpendionlAT line as a separatrix, cut ofl 8 figures — '- '■ 

from the right of the principal, obtaining |.66 as the tSltK), " " 36 " 
interest for 6 daje ; aod tiroes this reanlt or f8.90 
will be the interest for 6 times 6 dsfs or 86 days. 

a. What is the interest of 1938.50 for 45 days at 6^ per annum ? 

Explanation, — Using a perpendicular sepa- Solation. 

ratrix, out oS three figures to find the interest 
for fi days, obtaining |.9386. Then 7 times this 
interest for S days, or $6.4996, will be the inter- 
eat for 4a days ; and one-halt this inCerest for 6 
days, or (.4648, will be the intert«t for 8 days ; 
and the sum of the Interest for 4S days + the 
interest for 8 days will be the interest for 45 days. 

3. What is the interest of $8000 for 22 days at 6<g per annum F 



« 


928.fi0, int. for 6 da. 


6 


4995, " " 4a " 
4643, " " 3 '■ 


t6 


96+, " " 46 " 



Explanation. — If (B is the interest for 6 days, 
4 times $8 or $83 is the interest for 24 days (9 days 
more than the given time). Subtract the interest 
for 2 days (^ of |8, or (2.667) from the interest for 
24 days ($83) to find the interest for 34-3, or 23 
days. 



Solntioo. 
000, int. for ( 



«29333, ' 



Solo. — I. Draw a perpendicular line th^'^e plaaes to the 
left of the decimal point of the principal. The result will ■ 
be the interest of the principal for 6 days, the figures to the 
left of the perpendicular line being dollars. 

II. Tahe as many times the interest far 6 days as the given 
days are timss 6 days, or such a part of the interest for 6 
days as the given days are a part of 6 days. 

Nan 1.— Consider the interest for 1 day as } of the Interest for 6 days ; for 
3 days as J of the interest for 6 days ; for 8 days as ( of the interest for ft days ; 
for 4 days, deduct } of the interest for 6 days from the interest for 6 days ; for 6 
days, deduct } of the interest for 6 days from the interest for 6 days. 

318 
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Note 2. — In spidfiiig the above rale, if the time is len than <0 A^j% a jadi- 
ions aDbCractioD, as in lU. Ex. S, wiU alwajs [Harent mon than 



ExAMPLEt FOR PRACTICE. 
Uting the ebova Rale, md proving rea ul t i by 31T» lliid Um interaat 



1. »937.58..40da7B. 
a. 11250.75.63 " 

3. »391.40..47 " 

4. (863.65.. 38 " 
i. t258 37 " 



«. 9538.50. .19cU7B. 

7. *1286.30.35 " 

8. 19850.... 55 " 
». «3376.35.33 " 

10. (891.50. .39 " 



Piineipal. Time, 
11. •418.30.. 49 days. 
la. $125.90. .53 " 

13. (90. 75... 11 " 

14. (8.35.. ..43 " 
IB. (7.60.... 34 " 



319. To find the UUsMt mt 6^ by the "BuUtor'a Xetbod" for 
any number of dayi. 

Illustrative Example t. 



1. What is the interest of (780 for 7S dajB at Q% ? 



Solntioo. 
80, int. for 6 



ExpUnatioiL— If 6^ is the rate for Ijr.c 
dA., } of 6J(, or 1 j( tntut be the oomeponding rate 
for i of 8flO da., or 60 da. Heace, nsing a perpen- 
dicular separatrii, cat off two flgum to find the iater- 
est for 60 da., and }- of the intAreat for 00 days will 
be tbe interest for IS da. Add the two reeults to 
find the interert for 60 + 15, or 73 dafs. 

a. What is the interest of (538. 76 for 318 days at 6j6 ? 
Solntion. 



(5 



38.75, int. for 60 da. 



300 ' 



ExpUnatioo.— If tSMTS is the inter- 
m. for 60 da., 6 timea that sum or (36.9876 
is the interest for S timea 60 da., or 800 
da. : and, using the 6-da7 rule, .8 timee 
(S.38T5, or (1.61625 is the interest toT^ot 
00 ds., or IB da. 

Rbm. — To mnltipl; bj anj number of 
tenths, proceed as if moltipljing bj an integer, and place the orders of the prod- 



9375, 
61625 



(28156 -f 



318 ' 



teplaee to tht right of tbe orden multiplied. 
3. What ia the interest of (960 for 113 days at 6% 
Explanation.— Add tbe interest for 00 



da. ((9.50) ; tbe interest for ^ of W da. o 
46 da. ((7.60) ; and the interest for ^ of 
48 da. or 4 da. <^ of (7.60 = (.08 + ), ob- 
tainiDg (17.7S+U tbe required interest for 
mda. 

319 



Solntion. 

(9150, int. for 60 da. 

760, " " 48 " 



INTSBSBT. 
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Bole. — L Draw a perpendicular line two pUioes to the left of 
Hhe decimal point of the principal. The result will he the in- 
terest of the principal for 60 days or t months. 

II. Take as m^ny times the interest for 60 days as the £iven 
days are tim^es 60 days ; or such a part of the interest for 60 
days as the given days are a part of 60 days. 

NoTB. — Bj applying the above rule for the largest multiple of 80 days contained 
in the given time, and then using rule, 318, for the remaining days^ as was 
done in QL Ex. 2 and 8, the maximum number of statements in any example will 
be ihrti. 



Using th« 
tarest. 

IHncipal. 
1. 1750 . . . 

a. WTS-SO . 

3. $5282 . . 

4L 97^«3 ... 

6. $1835.80. 

6. $812.80 . 



Examples for Practice. 
above Rule, and proving ratulta by Rula, 31 7» find tha ln< 



Time. 
137 da. 

173 " 
121 " 
161 " 

174 " 
311 " 



7. $7136.20 

8. $7500.50 

9. $596.20. 

10. $317.40. 

11. $4181.25 

12. $950 . . . 



Time. 
250 da. 
117 " 
136 " 

112 " 
85 '' 

76 '' 



JVineipal. 

13. $4500 . . 

14. $825.30 . 
16. $612.20. 

16. $718.25. 

17. $875.75. 

18. $1532.38 



Time. 
192 da. 
144" 
156 " 
312 " 
189 " 
320'* 



At 6^ par annum, what is tha intarast 

19. Of $875.10 from June 1, 1885, to Aug. 3, 1885 ? 

20. Of $74.50 from Jan. 3, 1884, to May 4, 1884 ? 

21. Of $512.75 from Dec. 15, 1885, to Jan. 18, 1886 ? 

22. Of $5826.45 from Aug. 15, 1885, to June 3, 1886 ? 

23. Of $925.38 from May 13, 1885, to Dec. 24, 1885 ? 

24. Of $1917.25 from Jan. 25, 1884, to Aug. 8, 1884 ? 
26. Of $5863.50 from Feb. 28, 1886, to Oct. 18, 1886 ? 

26. Of $928.80 from June 2, 1884, to Aug. 19, 1885 (1 yr. 78 da.) ? 

27. Of $759.40 from May 5, 1885, to Sept. 19, 1886 ? 

28. Of $2359.65 from Jan. 12, 1884, to May 15, 1885 ? 

29. Of $8211.75 from Mar. 7, 1882, to Aug. 31, 1883 ? 

30. Of $506.15 from Dec. 15, 1884, to Mar. 8, 1886 ? 

31. Of $1275.25 from Feb. 15, 1885, to Sept. 8, 1885 ? 

32. Of $5918.70 from Oct. 21, 1885, to Feb. 23, 1886 ? 

33. Of $2612.50 from Jan. 12, 1886, to Aug. 7, 1886 ? 

34. Of $4105.09 from May 30, 1885, to Not. 18, 1886 ? 
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390. To find the intereit at %% for yean, monthi and days. 



iLLUtTRATIVE EXAMPLEB. 

1. What is the interest of $875 for 5 months and 1% days at &% F 



75, int. for 2 mo. 



17 



' 4 mo. 

' I mo. Ig da. (43 da.) 



ExpUiuUon.— If 6^ is the 
ntefor 1 jrr. orl2 mo., |of 0^, 
or \%, will be the correepond- 
ing rata for } of 13 mo., or 3 

Hence, cut off two flguics 
from the right of the principal, 
obtiuning $8.7S m the iut«rest 
for S mo. ; and twice this reanlt, 
or tlT.50, will be the intereet 
for twice 8 roo., or 4 mo,; and 
.7 times the intereet for 2 mo. (60 da.), or |C.133, will be the interest for .7 of 60 
da., or 4a dA. (See Hem. to 111. Ex. 2, 310.) Add the two results, obtMning 
(23.68- as the required interest tor 5 mo. 13 da. 

Proof. — An ordiiuuy interest ^ear is snppomd to be divided into 12 months of 
SO daj^ each. Henoe, to prove the first solution, multiply the months (S) by 30 
and add in the odd dajs (13), obtaining 163 days as the equivalent time in days. 
Then apply Rule, 317. 

a. What is the interest of 11348 for 1 yr. 4 mo. S da. at 6^ P 



-," " 5 mo. 12 da. 
Proof. 
5 mo. 13 da. = 163 da. 
(1875 x.162)tt-6 = *23.625 (317). 



Solution. 
«I2|48, int. for 2 mo. or 6 



99 84, 
104, 



8 times 2, or 16 mo. 
-^ of 60, or 5 da. 



Explanation. — Draws per- 
pendicular separatrix as before, 
obtaining (13.48 as the interest 
for3mo. Hence, 8 tim«e (13.48, 
or (M.84, most be the interest 
for B times 3 mo., or 1 yr. 4 mo. ; 
and i>( of the intertet for 2 mo, 
(60 da.), or (1.04, will be the 
interest for Q da. Add the in- 
terest for 1 jr. 4 mo. ((W.B4) to 
the interest for S da. ((1.04) to 
find the interest for 1 jr. 4 mo. 
Sda. 

Proof.— Reduce the time to days, considering the year as containing 860 da., 
and each month as containing SO da. ; then find the interest by Rule, 317. 

Bulfl. — I. Draw a perpendicuJar separatrix tivo places to thr, 
left of the dedmaZ point of the principal. The result mill indi- 
cate the interest for I jnonths or 60 days. 
320 



(lOOlSS, int. for 1 jr. 4 mo. 5 da. 
Proof, 
1 yr, 4 mo. 5 da. = 16 mo. 6 da. 

(16 x30)4-5 = 485, time in days. 
((1285x.485)-^6 = (100.88 (317). 



ItTTSSSBT. 201 

II. Take as many times the above result as the given jnorUhs 
are times S monihs; and apply 318 or 319 for any tim^ less 
than £ months. 

Proofik — 1. Reduce the time to days hy ynvHAplying the years 
by 360, the months hy SO, and adding in the odd days. Then 
apply Rule, 317. 

3. Or, multiply the principal by the rate for the given Htne, 
which is one-fuUf as many hundredOis as there are months plus 
one-sixth as many thousandths as there are days. 

Nan. — The second method of proof is oonTenieat when the odd days tn ex- 
actly divisible bj 0. 

ExAMPLEt FOR PRACTICE. 

Find th« Intamt at 6^ by the above rale end prove rvMiltt. 

iVinetpa'. Time. 

11. t336.45 . . 1 yr. 6 mo. 18 da. 
la. »896.30 . 



1. «7«00 . . . 
a. t8125.43 . 

3. 1918.30. . 

4. t412<{.50 . 

6. 9816.10. . 

5. t915.20. . 

7. «8175.25 . 
B. 14150.35 . 
9. t523.05 . . 

10. M275.75 . 



n 

3 mo 


15 dn. 


9 " 


18 " 


1 " 


85 " 


8 " 


7 " 


5 " 


3 " 


7 " 


11 •• 


5 " 


13 " 


" 


18 " 


5 " 


16 " 


1 " 


20 " 



13. 17125.30 . 1 

14. «85.15. ..1 
IB. M15.20 . . 3 
l«. <240.35 . . 1 
IT. $8734.12 .3 
18. «342.15 . . 4 
1». $1875.65 . % 
ao. $517.40 . . 3 



(In th« following esamples, find the time by compound subtraotion, 218.) 
What la tha Infanet at S% par annum 

$478.32 from May 3, 1882, to July 6, 1884 ? 

$1375.70 from Oct. 8, 1879, to Jan. 30, 1885 ? 

$51.30 from Feb. 13, 1881, to Jnly 9, 1883 ? 

$1286.58 from Sept. 25, 1880, to Mar. 3, 1883 ? 

$5.36 from Nov. 10, 1878, to May 8, 1885 ? 

$138.50 from Jan. IS, 1884, to Jan. 15, 1885 ? 

$8270.76 from Mar. 12, 1881, to Feb. 28, 1885 ? 

$415.60 from Ang. 8, 1882, to May 19, 1884 ? 

$12.80 from July 30, 1880, to Aug. 31, 1883 P 

$280.70 from May 1, 1878, to Apr. 12, 1884 ? 



31. 


Of 


22. 


Of 


33. 


Of 


24. 


Of 


2S. 


Of 


3S. 


Of 


27. 


Of 


38. 


Of 


29. 


Of 


30. 


Of 



OS IITTXSBST. 

Whit h tiM lirtamf at »ft per aiMuni 
ai. Of <1508.25 from Har. 15, 1884, to Sept. 9, 1886 ? 
3a. Of W95.42 from Ang. 19, 1880, to July 3, 1882 ? 
3a. Of $531.73 from June 33, 1882, to May 13, 1884? 
34. Of W317.15 from Apr. 5, 1883, to Oct. 17, 1885 ? 
3B. Of »351».20 from Feb. 15, 1885, to Jnly 25, 1886 ? 

321. To find the laterwt aX uijr rate per aimnm by the 8% rale. 

Illustrative Example. 

What is the interest of (825.40 for 7 mo. 15 da. at 1^ F 



Solntiou. 
825.40, int. for 2 




ProoL 

7 mo. 16 da. = 225 da. 

(1825.40 x.225)^6=e30.953, int.at6^ 

(930.953 X 4) -^ 6 =120. 635, int. at i%. 



Explanatloii.— First find 
the inteiest Kt 6% , Bs shoiTD in 
330, obteiainK 930.958. 

Since the given rate (4^) 
is } less than the unim«d nte 
{8%), the interest ftt 4<( is i 
less than the interest at 6^, 
Hence, diminish |30.»58 bf i 
of itscU ($10,816), obtaining 
$30.64— as the leqniied in- 
terest at 4<6. 

ProoC — Reduce the time 
to dafs and find the interest 
ate^bjRnle, 317. 4<( U 
I of 6<6, therefore take } of 
the interest at 6J( to find the 
interest at 4yt. 

Rnle. — Find the irUerest at 6% for the ^ven time, and 
increase or diminish the result by such a part of itself as the 
^ven rate per annum is ^eater or less than 6%. 

Prod — If necessary, reduce the time to days; and find tfte 
interest at 6% by Rule, 317. Multiply the interest at 6% by the 
given rate per annum,, and divide the product by 6. 

Note 1. — The interest at 6^ being found, to obtain the interest at \%, diride 
br 8 ; at \\fi,, divide by 4 ; at %%, divide by 8 ; at Z%, divide b j S ; at 4;6, snb< 
Uact \ of the interest from itaelf ; at 4}^, subtract { of the interest from itself ; 
at S%, subtract { of the interest from itself ; at S^Jt, sobtract ^ of the interest 
bom itaelf ; at Et4<C, add ^ of the interest to itself ; at 7^, add i of the mterest 
to itaelf ; at 1\%, add 1 of the interest to itself ; at &;(, add | of the interest to 
itself ; at 9%, add | of the interest to itseU ; and at any jier cent., iwdlifly M« 
inUrtalaii% b^ t\t givm ratt per trnnum, md dividt iK» pndua bj/ 9, 
331 
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Examples for Practice. 
Find the Intorett by the above rule, and prove retulte. 



Brvncipai, Bate, 



Time. 



jyincipaL Bate, 


Time. 


» 


^ » 


yt. mo. 


da. 


^ 6. $895.80 ..1%.. 


3 


5 


7. $375.20 . lOjJ . . 


2 


15 


8. $4105.30 .%%.. 


10 


24 


9. $9500 . . .9%. . 


1 9 


12 


A 10. $182.40 . . 4^ . . 


1 3 


18 



Al. tl05 .... 8^. .. 157 da. 

2. $450 4^. . . 79 " 

3. 1675.30 , . d%, , . 85 " 

4. $350.90 . . 5^ . . . 48 " 
^ 6. $7500 7^ ... 139 " 

Finding the exact time in days, what itjthe interest 

11. Of $375.45 from May 9, 1886, to July 7, 1886, at S% ? 

12. Of $1240.35 from Sept. 15, 1885, to Feb. 5, 1886, at 6% ? 

13. Of $526.62 from June 8, 1884, to Dec. 30, 1884, at 7% ? 

14. Of $857.25 from Feb. 12, 1884, to Nov. 9, 1884, at 4^ ? 
16. Of $7285.15 from July 4, 1886, to Jan. 3, 1887, at 4t^% ? 

16. Of $612.75 from Jan. 1, 1886, to Mar. 5, 1886, at 9% ? 

Finding the time by compound subtraction, what is the interest 

17. Of $2536.75 from May 19, 1879, to July 15, 1884, at 3^ ? 

18. Of $746.20 from Apr. 5, 1882, to Jan. 9, 1886, at 7% ? 

19. Of $428.50 from Oct. 25, 1878, to May 21, 1885, at 12^ ? 

20. Of $815.30 from July 15, 1883, to Oct. 19, 1883, at 7% ? 



322. Direct method of 



the intereit at any rate per annum. 



Illustrative Examples. 
1 What is the interest of $157 for 84 days at 5% per annum ? 



$1 



$1 



Solution. 

57, int. for 72 da. 
26-h " '' 12 " 



83 -h 



t( 



€< 



84 



a 



Explanation. — ^If 6^ of the principal is 
charged for its use one year (860 da.), ^ of b% or 
1^ of the principal should be charged for its use 
\ of 800 da., or 72 da. Hence, draw a perpen- 
.dicular line as previously explained, obtaining 
$1.57 as the interest for 72 da. ; take \ of $1.57, 
or $.26, as the interest for J of 72 da., or 12 da. 
Add the two results. 

Proof. — Out ofP two figures from the right of 
the principal, obtaining $1.57 as the interest for 72 da. Hence, for 84 da., the 
interest must be f| of $1.57, which by cancellation can be simplified to } of $1.57, 
or $1.83+. 

322 



Proof. 
(1.57x84)^72=$1.83-f 



IlTTSBSaT. 



2. What is the interest of t385.30 for 108 days at 8 



*9 



Solution. 
:0, iat. for 45 da. 



704, int. for 90 da. 



ExpUution.— Tf8^ it the rate for 1 
7T. (8a0 dk.}, 1 of 8^, or 1 ^ , mast be tbeoor- 
iMpooding rate for | of 860 d*., or 4C d«. 
Tberefoie, draw a perpendiculu' line two 
plaoea ta the left of the decimal point, ob- 
tainlDg 98.8sa as the interest for 4S da. ; 
take twice |8.8S2, or (7.704, as the interest 
for twice45, or 90 da.; } of |3.8S3, or tl.284, 
as the interert for | of 4ff da., or 15 da. ; talie 
I of of 11.281, or 9.2068 as the interest for ^ 
of IS da., or 8 da. Add the three leeults. 

ProoC— U, u already explained, the 
interset for 45 da. ia faSSS, the interert for 106 da. is V/ <^ $8,853, which b; 
redocing fraction to lowest twnis, ii simplifled to V of $8,853, or $9.24->-. 



' 108 ' 



Proot 
(«3.852xl08)^45=«9.24 + 



3. What ia the interest of $760 for 1 yr. 6 mo. 18 da. at 9Jg ? 



Solotion. 



ExpUaatioii. — Tf 0% of the 
principal is the rate for I yr. or 300 
da., 1% of the principal must be the 
rateforlof ajear, DT40da.(=lmo. 
10 da.). Hence, mnltiplj the inter- 
est for i yr. ($7.50) b; 0, obtaining 
$67.90 as the interest for | yr. or a 
whole year; multiply the interest for 
^ yr. (40da. or 1 mo. 10 da.) by 4, 
obtaining $80 as the interest for 4 
times 1 mo. 10 da., or 5 roo. 10 da.; 
take \ of the interest for 40 da, 
($7.00), obtAining $1.50 aa the inter- 
est for ^ of 40 da., or 8 da. Add the 
three results. 

Proof.— Reduce the time to days, 
obtaining 538 days. If the interest 
for 40 da. is $7.80, the interest for 5S8 da. must be W. <>' V o' $7M- 

Enle. — I. Draw a perpendicular line two plaees to <fce lefi 
of the decimal point of the principal, and the result wiU be the 
interest of the principal for as many days as ihe given rate is 
contained times in S60. 

II. Take at m^ny times the above result as 'the given period 
ia times the period required to produce such result, or such a 
part of the above result as the given period is part of the 
period required to produce such result 

sea 



$7 


50, int. for ^ yr. or 40 da. 


67 
30 
1 


50, " " 1 yr. or 1 yr. 
00, " " 5 mo. 10 da. 
50, " " 8 da. 


$99 


00, " " iyr.fi mo. 18 da. 


Proot 


1 ordinary IntereBt year =360 da. 
6 ' " montha=lSOda. 
16 
lyr. 5 mo. 18 da. =628 da. 




{$7.50x528)-^40=$99. 
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NoTB 1.— €atting off two integral places from the right of the principal wHl 
gire the interest 



(< 



"4^ 



<( 



At 6^ per an., for 3 mo., or 60 da. 

8^ «( « « 1 mo. 16 da., or 46 da. 

9^ « « » 1 mo. 10 da., or 40 da. ^ 
10J6 " " " 1 mo. 6 da., or 86 da. 
"13J6 " " " 1 mo., or 80 da. 



« 



At 1^ per an., for 1 year, or 860 da. 
<i 2j6 " " " 6 mo., or 180 da. 

** 4 mo., or 120 da. 

" 8 mo., or 90 da. 

" 2 mo. 30 da., or 80 da. 

'* 2 mo. 13 da., or 72 da. 

Proof. — ^Midtiply 1% ot the principal by the giren time in days, and divide 
the product by the nmnber of days required to produce interest equal to 1^ of th« 
principaL 

NoTB 2. — ^To find how many days are required to produce interest equal to 1^ 
of the principal, mentally diyide 860 by the given rate per annum. 



Examples for Practice. 
Find the interest by the above rule, and prove results. 



t€ 



t€ 



Principal, RcUb, Time, 

1. $126 5^ . . 39 da. 

a. $720 10^ . . 61 

3. •1360 4^. . 79 

4. $1800.50 . . 
6. $476.08. . . 

6. $1950. 15 . . 

7. $2758.26 . . 

8. $1276.60 . . 



<c 



i< 



{< 



Principal, RaU, 



9. $317.95. 

10. $758 . . . 

11. $375 . . . 

12. $8736.28 

13. $3275.30 

14. $528.75 . 
16. $719.80. 
16. $2126.26 



. 4^. 

.10^. 
. 8^. 
. 5^. 
. 9jg. 
. 1^. 



Time, 
jr. mo. da. 

5 15 
8 
11 

7 
4 
3 
7 
6 



1 
1 
2 



17 
2 
21 
8 
18 
15 
24 



. 8% . 140 
. 9^ . . 65 
. 3% . 118 
. ^% . 315 
. 5% . 189 

Finding the time In exact days, what Is the interest 

17. Of $760 from Mar. 19, 1886, to Aug. 16, 1886, at 10^ ? 

18. Of $238.40 from Oct. 15, 1885, to Mar. 18, 1886, at 6% ? 

19. Of $7128.15 from Nov. 13, 1884, to Feb. 2, 1885, at 8% ? 

20. Of $1875.40 from Apr. 15, 1885, to Sept. 12, 1886, at ^% ? 

21. Of $8175 from Aug. 13, 1883, to Jan. 5, 1884, at 4^ ? 

22. Of $5320.25 from May 15, 1885, to Jan. 16, 1886, at 9% ? 
Finding the time by compound subtraction, what Is the interest 

23. Of $575.10 from May 4, 1884, to Feb. 2, 1886, at 6% ? 

24. Of $348.52 from Jan. 21, 1886, to Sept. 15, 1886, at B% ? 
26. Of 9275.40 from July 21, 1880, to May 16, 1882, at 4^ ? 

26. Of $6325.30 from Sept. 30, 1882, to Aug 14, 1884, at S%? 

27. Of $375.25 from Mar. 28, 1883, to Dec. 19, 1884, at 10^? 

28. Of $2384.20 from Apr. 3, 1884, to July 13, 1885, at 4^%^ 

32S 
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323. To find tlis amonnt. 



Illustrative Example. 

On Jan. 5, 1861, I gave a note of 1713.40, draving interest at i% 
per annimi. What vaa the amonnt dne od May 26, 1884 P 
Solution, 
From Jan. 5 to Maj 28=144 da. 



Riil«. — Mjid Hhe irUerest 
of the principal by the most 
convenient of the preceding 
rules ; and add the principal _ 
thereto. 



713 



1340, int. for 90 da. 
567, " " 45 " 
713 + ," " 9 " 
40, given principa]. 



9724 81 + , principal and interest. 

Proot 
(•7.134 X 144)-=-90=»11.41, int. 
t713.40+|11.41=$?S4.81, amt. 



Examples for Practice 






Find the imounl, ind prove reeult 






Trineifta. BaU, TiiM. 


Fnndf«L 


Salt. 


neie. 

JT. BO. dl. 

1 19 


1. USOM i%.. iSik 


1. «515.60 . . 


^■ 


a. 1315.30 4^ , . 72 ■■ 


8. t734.40. . 


8^. 


7 28 


3. tsrso.so . . . 7? . . 33 " 


s. WOO ... 


5%- 


8 15 


4. 9840 6^ . 168 " 


10. «325.S0 . . 


'X. 


1 2 


•.•25 8^ . . 92 " 


11. 1815.15 . . 


iH-- 


.1 S 8 


«. »415.75 3^. . 75 " 


U. $6120.90 . 


6«- 


. 2 11 12 



324. To And tho aocwmte interert (311). 



iLLUtTRATIVE EXAMPLC. 

Solution. 



What is the aocnrate interest of t3%ti 
for 24 days at 6% ? 

Explanation.— First find the iatereet for 
1 jr., obtaining (19.50. Since the nocnrftte 
number of dajs In • common year is 860, the 
accnrate Interest for 34 d»ja mxat be VM of 
tig.SO, OTtI.38+. 



19.50, int. for 1 yr. 
X34 



365)*468.00($1.S 
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Bole. — Midtiply the -principal by the rtUe per annum to 
find the interest for one year, 

Midtiply the interest for one year by the number of days 
and divide the product by 365. 

NoTB 1. — ^U the time is greater than one year, multiply the interest for one 
year by the number of years, and add the product to the interest for the odd days 
in the fractional part of year as obtained by the aboye rule. 

NoTB 3. — ^If it is seen that the ordinary interest at the same rate and for the 
same time will not much exceed $10, first find the ordinary interest, and mentally 
deduct if^ of itself to obtain the accurate interest. 

NoTB 3. — ^If the rate is 6^ or less, it will be more convenient to move the 
decimal point of the principal oneplttee to the left, multiply the result by twice the 
rate % per annum, then by the number of days, and then divide by 73. Thus, 
in the 111. Ex., (f82.5x.l2x24)-i-78=$1.28+. 

NoTB 4 — Notes 2 and 8 may be used as proof methods to verify results obtained 
by the rule. 

Examples for Practice. 
Find the aoourate Interett, and prove retuitt. 



Prtnoipai, Bate, 


Tifne. 


IMnctpdl. Bale, 


Time, 


I. 1187.30 . . 6%.. 


15 da. 


7. $8135.25 . . .3%. . . 


93 


2. $1837.75 . 4^ . . 


115 " 


8. $782.50 . . .5%. . . 


113 


3. $853.25 . . e%. . 


18 " 


9. $4150.35 . . .1%. . . 


25 


4. $75.50 . . S%.. 


93 " 


10. $913.25 • . Z\%. . . 


1 320 


6. $375.40 . .3i%.. 


146 " 


11. $2150.75 . . .1%. .. 


6 871 


6. $982.75 . 74:i% . . 


75 " 


12. $538.50 . . . 6^ . . . 


2 118 



What it the acourate intereat 

13. Of $758.20 from Mar. 13, 1886, to Aug. 28, 1886, at 6% P 

14. Of $1290.75 from Jan. 10, 1885, to Oct. 7, 1885, at 7% ? 
16. Of $75.30 from May 13, 1880, to Jan. 15, 1885, at 3^% ? 

16. Of $945.38 from Aug. 5, 1879, to May 12, 1883, at 8^ ? 

17. Of $3200 from Oct. 12, 1882, to May 31, 1885, at A% ? 

18. Of $625.80 from Nov. 28, 1881, to Sept. 16, 1883, at 6% P 

19. Of £235 178. 6d. from May 2, 1885, to Sept. 25, 1885, at 6% ? 

Solution.— Reduce 17s. 6d. to a decimal of a £ by 215, and annex to the 
integral £'s, obtaining £236.875. Then find the accurate interest at 5^ for 146 
days, as in the preceding examples, obtaining £47175. Reduce the decimal part 
of a £ (.7176) to integers of the lower denominations by 21 1, obtaining 14b. 4.2d. ; 
making the required interest £4 14b. 4.ad. 

3S4: 



906 ISTBUEBT. 

NoTK 5, — In redaoiD^ the lower denominations to a decimal of a £, extend the 
reduction to decimal places and omit the twminal ocHnmon traction. 

What l> tha ■oourits Intemt 

30. Of £430 10a. from June 3, 1885, to Ang. 5, 1886, at 4^ ? 
ai. Of £380 16s. 6d. from May 4, 1886, to July 13, 1886, at b% F 
aa. Of £790 88. 5d. from Feb. 18, 1885, to May 6, 1885, at Z% ? 
33. Of 3319.40 markB from Ma; 3, 1883, to Aug. 18, 1383, at 5% ? 

INTEREST PROBLEMS. 
325. To find the rata per annum, wlien the priaeipal, interert, 
and time are ^ren. 



At what rate will $630 prodi 
Explanation. — The intereet of 
1630 for 48 da. atl<e la t.84. 

Divide the given interest ($6.7^ 
bj the interest at 1^ ($.84). and it 
is seen that the given interest is B 



LLUSTRATIVC EXAMPLE. 

ce 16.72 interest in 48 days F 

Solution. 

♦| 630, int. for 6 da, at 6%. 

6)6 04, " " 48 " " " 

1^ 



limes the interest at 1J6. Hence, »7.72 -^ •.84 = 8 times (l^f, or 8jg). 
the rate of the given interert must p^f ._rnt. of 1630 for 48 da. 
be 8 times 1S6. or 8^. at8^ = t6.72. 

Rule. — Find the interest of the given principal for Gie given 
time ctt 2% per annum; and divide the result into the given 
interest. 

Note. — If the amount is given, diminish it b7 the principal to find the interest. 

Examples for Practice. 
Proving all ratirita, at what rita per annum will 
1. $648 yield t7.39 interest in 81 days P 
a. $3600 produce 1106 interest in 4 mo. 16 da. P 

3. C8730 amount to 98974.44 in 8 mo. 13 do. P 

4. t396 in 45 days produce t3.70 interest P 
B. (500 in 9 mo. 6 da. yield t33 interest ? 
«. (3800 amount to $3374.10 in 78 days ? 

1. $810 yield •17.64 interest from May 8, '86, to Nov. 15, '86 ? 
8. 1760 wnonnt to •776.60 from Mar., 1, '86, to Aug. 7, '85 ? 
». t380 amount to •396.91 from Apr. 7, '86, to Oct. 3, '86 1 
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326. To find the Wm% when the principal, intereft, and rate are 
given. 

ILLU8TRATIVE EXAMPLE. 

At 4,% per annum^ in what time will $315 produce $20.79 interest ? 

Explanation. — Diyide the giyen interest Solution. 

($20.79) bj the interest of the principal for 1 $315 v 04 = $12 60 

yearatthe given nOe »12 60). obt«mng 1 |i2.60)$20.79(l*yr. 

yr. and a remainder of 819, that is,^^ of a ' ^ ^ 

year. Reduce -f^ of a jr. to months by l^b\) 

multiplying the numerator 819 by 12, and B.19 

dividing the product (9828) by the denomi- 12 * 

nator (1250^ obtaining 7 mo. and a remainder -• o aa\qq oq/v ««i/> 

oflOOe, that is. HH of • mo. BeduoeHH l'«.60)98.28(7 mo. 

of a mo. to days by multiplying the numera- oo*A\) 

tor by 80, and diTlding the product (90240) by 10. 08 

the denominator (1260), obtaining 24 da. 30 

EuU—I. Find the interest of 12-«0)3^^(24 da. 

2520 
the principal at the given rate for zzZjL^ 

1 unit of the highest apparent de- ^040 

nomination of time; and diidde ^0^ 

the result into the given interest to p^of :— Int. of $315 at 4* 

find the number of units of ihat for lyr. 7 mo. 24 da. =$20. 79. 
denomiination of time. 

n. If there is a remainder, m^ultiply it by the next lower 
denom,ination of tim^e, and divide the product by the first 
divisor, 

NoTS. — ^If the amount is given instead of the interest, apply Note, 325* 

EXAMPLE8 FOR PRACTICE. 

Proving all retuitt, in what time will 

1. $395 produce $82.16 interest, if loaned at %% per annum P 

2. $1940 amount to $2273.68, if loaned at %% per annum ? 

3. $936 jdeld $69.68 interest, if loaned at %% per annum ? 

4. $765 amount to $765.51, if loaned at 4^ per annum ? 

6. $856 produce $2.14 interest, if loaned at h% per annum P 

6. $7200 amount to $7239.20, if loaned at 1% per annum ? 

7. Any principal double itself at d% ? At 4^ P At b% ? At 6^ ? 

8. Any principal treble itself at 8^ ? Quadruple itself at 1% ? 

14 386 
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327. To find tlu prinoipal, vhsn the intanrt, time> and rate are 
given. 

Illuitrative Example. 

I, to Dec. 19, 1883, at %% per 



ff hat Hum loaned from Apr. SO, 
annum, will prodace 16.10 interest 

SolnUon. 
May 15 to Dec. 19=343 da. 



Explanation.— 8^ attl, 
or 8 oenta, la theinteiegtof $1 
of principal for 1 yr. or 860 
da. If 8 cents is the interest 
of tl for 360 da., 1 of 8 cents, 
or 1 oent, ia tUb intorest of %i 
fw lot 860 da., or 40 da. 

If 1 ooDt is the int«teat of Interest of 1150 at 8; 
(1 for 45 dafs, the interest of 
tl (or 348 da. will lie aa many times 1 oent a 
«.0(H. 

If |1 of principal will produce (.OM interest, it will require as many dollars of 
principal to produce $8.10 interest as $.004 is contained times in $8.10, or |160. 

Bnle. — Divide the given interest hy the interest of $1 far the 
given tiTne and at the given rate. 

Non.— To find the interest of %\, diride tlie rate per annnm into 860, and the 
resalt int« tbe giren time in dajB, regarded ascents. If the time ia given In fean, 
months, and daja, reduoe to daji by Proof I, 3S0. 



■!-46=:5A^ times l^=t.054. 
t.054) C8.100 (150 times tl, or tl60. 

ProoC 

gfor243da.=t8.10. 

B ooutained times in S48, or 



Examples roR Practice. 
What priiwlpal will yield 

1. 131.85 interest in 09 days at 5% ? 

2. #8.62 interest in 84 days at 6% ? 

3. 122.50 interest in 135 days at i% ? 

4. (30.94 interest in 6 mo. 28 da. at 9^ ? 

6. $40.60 interest in 1 yr. 5 mo. 12 da. at 8^ P 
«. $67.20 interest in 2 yr. 9mo. 16 da. at 4^ F 

7. $19.60 interest in 1 jr. 2 mo. 21 da. at 6^ ? 

5. What sum loaned from Sept. 18, 1883, to Mar. 4, 1884, at 6% 
per annnm, will prodace $24. 22 interest (find exact time in days) ? 

9. A lender received $182 interest on a snm loaned at 8^, on Hay 
30, 1882, and paid Jam IQ, 1863. What was the sum loaned (find the 
time by comp..flabt.J.? 
3S7 
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328. To find the principal, when the amount, time, and rate are 
given. 

ILLU8TRATIVE EXAMPLE. 

What sum of money loaned from Jan. 8^ 1883, to May 12, 1883, at 
9^ per annum, will amount to $3134.24 ? 



Explanation. — ^Find the inter- 
est of $1 at 9^ for 124 da. as 
explained in 327, obtaining $.081 ; 
annex the result to $1, forming the 
amount of $1. 

If $1 of principal in 124 da. at 
9% wiU amount to $1,081, it will 
require as many^ times $1 of princi- 
pal to amount to $8184.24 as the 
giren amount ($818424) is times the 
amount of $1 ($1,081), or $8040. 



Solntion. 
Jan. 8 to May 12=124 da. 
124-^40=$.031, int. of $1. 

$1 + $.P31=:$1.031, amt. of $1. 

$1,031) $3134.240 (3040 times $1. 

Proof ^-Amt. of $3040 at 9^ for ) 
124 da. =$3134.24. f 



Bnle.-2>ii;u2e the given amount by the amount of $1 for the 
given tims and at the given rate. 

NoTB. — ^To obtain the amount of $1, find the interest of $1 by Note, 327 ; and 
annex the result to $1. 

Examples for PIractice. 

What prinoipal will amount to 

1. $176.13 in 135 days, if loaned at 6% P 

2. $419.80 in 297 days, if loaned at 6^ P 

3. $677.10 in 120 days, if loaned at 6% P 

4. $7420.74 in 3 mo. 19 da., if loaned at 4^ ? 
6. $9051.84 in 1 mo. 11 da., if loaned at 9% ? 

6. $1302.75 in 1 yr. 10 mo. 25 da., if loaned at ^% ? 

7. What principal loaned Sept. 5, 1885, at 6% per annum will 
amount to $4513.60 on Mar. 2, 1886 (find exact time in days) ? 

8. On Mar. 18, 1885, 1 borrowed a sum of money at 5% per annum, 
and on Aug. 3, 1885, I paid $488.80 in full of principal and interest 
What was the sum borrowed (find time by comp. subt.) ? 

9. A merchant sold goods on 2 months' credit. The bill was paid 
6 mo. 12 da. after the date of purchase, with interest at 6% per 
annum, by remitting a check for $762.75. What sum was aUowed 
for interest P 
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REVIEW OF INTEREST. 

329. 0«neral Direction. — 1. If interest is required, multiply 
the principal by the rate of interest for the given time. 

The nte of iatereet for the given time is found bj dividing the nt« per annum 
into 300^ and the Koult into the given time in dafs regarded w hundredths. 

3. If interest is given, divide it by the interest of 1 unit of 
the required term. 

Review Examples. 

1. On May 16, 1886, I borrowed t7500, and on Aug. 6, 1886, I 
paid (7635 in foil of principal and ordinary interest computed for the 
exact time in days. What rate of intereat did I pay ? 

a. If a man borrov (3450 in Maryland at the le^ rate and loan it 
in California at the legal rate, what will be bia gain in 11 mo. 9 da. ? 

3. A note of (535.30, bearing accurate interest at 5%, was given 
Jan. 19, 1881. What sum will discharge the note on July 15, 1883, no 
previous payments having been made P 

4. A note of (583.75, at &%, dated May 3, 1884,, was paid Feb. 14, 
1-885. What was the amount of the payment (exact time in days) ? 

6. A note of (850 amoanted to (855.10 on Jnly 9, 1884. When 
was the note drawn, if interest was computed for the exact time in 
days at i% per annum i 

6. What sum loaned at 9% per annum on April 13, 1886, will 
amount to (977.16 on Jane 11, 1885, (time obtained by comp. 
8ubt.) ? 

T. On a sum borrowed at 6^ per annum and loaned at %% per 
annum, I realized a gain of (31.30 in 3 mo. 18 da. What amount did 
I owe the lender at the expiration of that time F 

5. On Mar. 3, 1686, a merchant bought goods for (780.16 on 60 
days' credit, but did not pay for them nntO Jane 15, 1886. What 
was the amount then due, compnting interest at 8^ for the exact time 
in days ? 

9. On June 17, 1884, I loaned (813 at &% per annum, and when 
the debt became due I received (818.09 in full of principal and ordi- 
nary interest computed for exact days. At what time was the debt 
paid? 
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10. How much ^ust I pay for the use of $8350^ borrowed at b% 
per annum on Jan. 18, 1885, and returned Dec. 12, 1885 (find the 
time by oomp. subt.) ? 

11. A partner was allowed %% per annum on aU sums invested with 
his firm, and charged 6^ per annum on all sums withdrawn. At the 
beginning of the year he had $8000 invested ; on May 13, he invested 
$1500 additional ; and on Aug. 9, he withdrew $800. What was the 
interest balance to his credit at the close of the year (find the exact 
time in days) ? 

12. A contractor borrowed a sum of money for 3 mo. 18 da. at 
6^. Not having sufficient funds to meet the whole obligation at 
maturity, he gave his check for $3054, and agreed to continue the 
remainder at %% per annum until paid. The sum paid by check was 
60^ of the debt and accrued interest. The remainder was paid 1 mo. 
24 da. later, with interest. What was the amount of the second pay- 
ment ? * 

13. On July 16, 1884, I gave my note for $380 with interest at %% 
per annum, and when the note became due I paid $409.64 in full of 
principal and ordinary interest computed for time obtained by com- 
pound subtraction. When was the note paid ? 

14. A house which cost $5400 rents for $30 per month. What is 
the net rate per annum of interest received on the investment, if the 
average annual expenses are $144 ? 

16. On Dec. 15, 1883, a manu&cturer borrowed a sum of money 
at %%, and on Mar. 3, 1884, he paid $9118.50 in full of principal and 
ordinary interest computed for time obtained by compound subtrac- 
tion. What sum did he borrow P 

16. I bought a house and lot on speculation for $15325 ; and 5 mo. 
11 da. from date of purchase, I sold the property for $16200. If 
money was worth %% per annum, how much more did the transaction 
jdeld than by lending the purchase money at interest ? 

17. An attorney collected a claim of $450 with ordinary interest 
thereon for the exact time from Aug. 29, 1885, to Dec. 14, 1885, at 
t%. What were the net proceeds due the creditor, if the attorney's 
rate of commission was 10^ ? 

18. In what time will the interest at %% be three-fifths of the 
principal ? 

19. On August 15, 1881, I borrowed $7350, and on Mar. 7, 1883, 
I paid $7810.60 in full of principal and ordinary interest, computing 
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the time for the fraction of a year in exact days. At what rate per 
^aonum was the Bum loaned P 

30. What is the difference between the accurate interest and the 
ordinary interest of 98500 from Majr IS, 1665, to Oct. 19, 1885, at 8^ 
per annum, computing the exact time in days in both cases ? 

ai. A sum of money loaned at b% yielded tl84.80 interest in 1 yr. 
11 mo. 3 da. In what time wonld the same sum have produced $10.88 
interest at 6^ per unnntn p 

23. A note of $564, dated Apr. 18, 1886, was paid July 2, 1886. 
What was the rate of interest charged, if the amount paid was 9594.95 P 

23. A house which cost 96400 ia rented for 9700 per annum. What 
is the net annnal rate ^ of interest on the investment, the average 
annual expenses being |135 for taxes, 9S1 for insurance, 975 for ground 
rent, and 959 for repairs ? 

24. What annual rate of interest on the net sales is equivalent to a 
discount of 5^ on the gross sales, if the term of credit is 60 days P 

26. What trade discount will equal &% per annum interest on the 
net sales, if the term of credit is 90 days ? 

26. Considering each of the following columns as a separate ques- 
tion, if the terms marked y are given, how may the term marked ? 
be found ; and why P 
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ANNUAL INTEREST. 

330. ATiimiil Interest is interest which is contracted to be paid at 
the end of each interest year. 

Rbh. 1. — When notes or other contrsots do not speoily the time at which 
interest sh&ll be paid, the Uw presumes Uutt it is not due or collectible until the 
principal matures, 

Ebm. a. — If interest is contraoted to be paid at speoifled periods, and fall* in 
arrears, a few States sanction the collection of simple intereet on the deferred inter- 
es^Mjments from tiie time at which thej were due. Where interest npoudefened 
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interest payments cannot be legally collected, the lender can demand from the 
borrower a non-interest-bearing note for the principal and additional non-interest- 
bearing notes for the interest payments, one maturing at the end of each interest 
period. Since these notes, if not paid at maturity, will thereafter draw legal 
interest, the borrower is thus practically compelled to pay interest upon interest. 

Illustrative Example. 

What is the amount of the following note at matnritj^ no pay- 
ments having been preyioasly made ? 

$800. RuOcmd, Vb., May 4, 1882. 

Four years after date, I promise to pay J. S. Sinclair, or 
order, for valuue received. Eight Hundred DdUarSy with interest 
at 6%, payable annually. J. JB, HerreU. 

Solution, 

Face of note at interest from May 4, 1882, is $800.00 

Interest of #800 for 4 years at 6^ ($800 x .06 x 4) is 192.00 

Annnal interest of $800 ($800 x .06) =$48. 

Int. of $48 for 3+2 + 1 (=6 yr.) at 6^ ($48 x .06 x 6) is . . 17.28 

Amount due at maturity of note $1009.28 

Explanation. — If the interest had been paid when due, the total interest pay- 
ment would have been four years' interest of $800 at 6^, or $193; but, since the 
first annual interest payment ($48) was retained 3 years after it was due; the 
second annual interest payment, 2 years; and the third, 1 year; which is equiyalent 
to one annual interest payment ($48) retained 8+2+1, or 6 years after it was due, 
increase the previous interest by the simple interest on the deferred interest pay- 
ments (=6 years' interest of $48 at 6^), amounting to $17.28, etc 

Bbx. 8. — ^The total time during which the interest in the above example was 
held after it became due may be mentally obtained as follows: 

Number of interest periods minus 1=4—1, or 8. 
Half the number of interest periodsss^ of 4^ or 2. 
Total times=8 x 2, or 6 years. 

That is, multiply the number of interest periods minus 1 by half the number of 
interest periods; or, if more convenient, the number of interest periods by half 
that number minus 1. 

Bule. — Find the simple interest of the principal to the date 
of settlement, and increase the result by the interest of each de- 
ferred interest payment from its due date to the dale of its 
payment. The result viiU he the total interest ; to which add 
the principal to find the amount. 
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Note. — U the time between the d*te of the uot« and the d«te ol MtUenent 
eontuns », traotkni of ■ period, multiply such fnctiou of « period by the munbfti 
of whole interest periods, and add the piodncst to the result obtained by allying 
Rmd. 8 to the whole periods. 

Examples for Practice. 
Find til* tmoMnt diM tt maturity. 

Priiteifai. Bate per mmum. Time. hUrtd p<mabU. 

X. $9500 6% 6 years ansaally. 

a. »360 8^ 3 " 

3. •4600. 5% 4 " 

4. tSOOO. 9% 5 " 3 mo. . . . " 

B. 15000 10^ 3 " senu-annnall;. 

6. 17600. 1% 2 " 

7. tnbd 6^ 8 " " 

8. J7300. 8^ 4 " 1 mo. . . . " 

». $420 4^ 1 " qniirterly. 

10. »3800 6^ 2 " 3 mo 

11. •ns 5^ 1 " a " 

la. 1825 %% 2 " 11 " 

13. Ho interest having been previously paid, what is the amount of 
a note of t2400, at 6^, interest payable annually, dated Jan. 1, 1879, 
and paid Feb. 1, 1884 ? 

14. A merchant bought a warehonse for 98000, for which sum he 
gave hie note without interest, payable in 2 years from date, and 8 
separate nou-interest-bearing notes for the qnarterly interest at %% per 
annum, payable respectively in 3 mo., 6 mo., 9 mo., 12 mo., 15 mo., 18 
mo., 21 mo., and 24 mo. from date. If nothing was paid until the 
maturity of the note for $8000, what was the amount then due P 

15. What amount will be due Aug. 15, 1884, on a note of 93500, 
drawing interest at 5% per annum, payable semi-annn&IIy, and dated 
Feb. 13, 1882, no previous payments having been made F 

IS. A note of 91532.60, dated Jan. 15, 1880, and drawing interest 
at G% per annum, payable quarterly, was paid in full Mar. 13, 1883. 
What was the enm paid, no previoas payments having been made ? 

17. What sum will be due Jan. 16, 1885, on a note of 93600, dated 
May 8, 1881, and drawing interest at 6% per annum, payable semi- 
annually, if the first four interest payments were paid when dne, and 
no subsequent payments made P 
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COMPOUND INTEREST. 

331. Compound Intoreft is interest which for the first interest 
period is computed upon the principal alone ; and for subsequent 
periods, upon the principal increased by its accrued interest. 

Bex. — Interest may be compounded annually, semi-annuaUy, quarterly, or at 
still shorter intervals, if previously agreed to by the parties interested. In most 
States, the collection of compound interest cannot be legally enforced ; but if the 
debtor consents to pay it, to receive compound interest does not constitute tech- 
nical usury. 

Illustrative Example. 

What is the compound interest of 14000 for 3 years at Z% per 
annum? 



Ezplanation. — ^Find the interest 
of the original principal ($4000) for 
one year at 6^, obtaining $240, to 
which add the principal to find the 
sum due at the close of the first year, 
which will constitute a new principal 
for the second year ($4240). Next 
find the interest of this new prin- 
cipal ($4240) for the second year at 
6%, obtaining $25440, to which add 
the second year's principal ($4240) to 
find the sum due at the close of the 
second year, which will constitute a 
new principal for the third year. 
Proceed in this manner until the 
amount due at the close of the third 
year ($4764.06) is obtained, from 
which subtract the original princi- 
pal ($4000) to find the compound 
interest. 



Solution. 

$4000^ original principal. 
.06, rate per annum. 

$240.00, interest for 1st yr. 
4000 

$4240, new principal, 2d yr. 
.06 



$254.40, interest for 2d yr. 
4240 

$4494.40, new principal, 3d yr. 
M_ 

$269.6640, interest for 3d yr. 
4494.40 

$4764.064, amt. at close of 3d yr. 
4000, original principal. 

$764.06, comp. interest for 3 yr. 



Bule. — I. Find, tke interest of the principal for the first 
interest period, add it to the principal, and the sum urUl he 
the second principal. 

U. Find the interest of the second principal for the second 
period of time, add it to the second principal, and the sum 
will be ihe third principal, 
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III. Proceed in this manner as many different times as 
there are periods in the £iven time. Ihe la^ result wiU he 
the amount due. 

IV. Subtract the original principal from- the amoufit due, 
and the remainder mill be the compound interest. 

NoTK. — If the given time contidns t, fraction of an intenet period, find bf th« 
rale the amonat of the priooipal to the end o(^e last complete period ; then com- 
pute the interest of this amount for the fraction of a period, and add it thereto. 



ExAMPLCB FOR Practice. 
Find Mm oompound Intaraat 

Hineipal. Bale ptr annum. Time. Iniereti payable. 

I. $8500 &% 8 yr. annaally. 

a. t6200 B% 2" Bemi-annually. 

3. MSOO 4^ 4 " aDnottUy. 

*. ♦7200 6^ 3 " flemi-annually. 

ft. (5300 5^ 3 " 5 mo Bemi-ominitlly. 

6. 19000 7Jg S " qaarterly. 

7. ♦8800 8% 1 " 8 mo quarterly. 

B. JTSS 6% 1 " 7 " qaarterly. 

9. ♦1576 lOjg 2 " 6 " 18 da. . . quarterly. 

10. (1836 4:% 1 " a " 12 " . . . quarterly. 

[In the (olloiriDg eiamplM, find the time bj camp, iubtraction.] 

II. A yoTtng man deposited (150 in a saviiigs-baiik, and received 
5% per aDDom interest, payable qaarterly, and compoanded if not 
withdrawn. What amount was to his credit at the close of the second 
year ? 

13. What is the amoant dae Feb. 15, 1885, upon a note of ♦375. 15, 
dated May 7, 1881, and drawing interest at 9% per annum, com- 
pounded semi-annually, no payment having been previously made ? 

13. What sum will, on May 19, 18S4, discharge a note of ♦2750, 
dated Aug. it, 1883, and drawing interest at &% per annum, com- 
poanded quarterly, no previons pajrments having been made ? 

14. A note of $3500, dated May 5, 1880, drawing interest at 6% 
per annam, compounded semi-annually if not paid, had the first 6 
interest payments paid when due. What was the amount dae upon 
the note Dec. 25, 1884, if no sabsequent payments were made 7 
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332. The labor of computing compound interest may be abridged 
by the use of the following 

COMPOUND INTEREST TABLE, 

8K€wing the atnaunt of$l at compound interest for any nun^ 
ber of years frofn 1 year to 55 years ineluHve* 
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1.80M7M 


S.84S1 88M 


S.M15 a8M 


8J646 1677 


4JM7 03M 


6.4004 0587 


43 


SI 


1.S4M 170 


LOSMOM 


SJ0M8814 


S.06M OOM 


8.6714 6SS7 


444M41M 


6.01a 16M 


44 


LM«B 107 


L804S1M 


S.4878 64S1 


8.M70 08M 


8.7816 86M 


4.70S8 68M 


6.6411 7SM 


4ft 


46 


1^004 OM 


1.86M SOS 


S.48M IISO 


8.11M OOM 


8.MM487S 


4.8M04110 


0.0748 SS71 


46 


47 


1.6068 034 


S.Oltt 701 


S.68M4M1 


8.1010 0718 


4.0118 SOM 


6.0878 84M 


0.8178 16M 


4T 


48 


MltS Ml 


8.0484 7M 


84870 70M 


8.8714 80M 


4.18SS61M 


6.81M68M 


0.67M»a4 


48 


49 


1.MM4M 


Sj0741 8M 


S.OOM 1170 


8.86M70M 


4.S86S1044 


6,I0M 04M 


0J8M4087 


49 


60 


1.0440 818 


SaolS4S4 


S.MU88M 


0.4871 8073 


4J8M OOM 


6.6840 SOM 


7aOM88tf 


ftO 


SI 


LMtO 781 


S.18MS11 


3.7464 1070 


8JSM8044 


4.6164 S8M 


6.78M OOM 


7 JOM S8M 


SI 


ft9 


1.0770 OM 


8.16M 784 


S.80M »I0 


8.6U1 ISM 


4.06M06M 


6.00S7 1SS7 


7.00M0871 


ft9 


A3 


1.0044 OM 


SJ014 0M 


S.MM8476 


8.7018 MIO 


4.7004 1847 


oaMi MM 


7J0M58M 


ft3 


Si 


1.7114 IM 


S.S844S70 


S.0184 6144 


8.70MS401 


4J841S4tf 


0.40M8S0S 


8.81M14M 


li 


1.7888 S40 


1S07O4M 


S.0717 8087 


8J887 78M 


6.00S148M 


0.0M141U 


8.04M060S 
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Kora 1.— To flDd «k« UMmsl t« whleh aaj flT«i priaelpal, at < 
aad tor kDj a«ab«r of 7«an gtrtn In th« pnM«dlag tables : 

MttUftt a« »»— iw*wc»ai 5» tht a— —1 9ftL i/#r«i«^al/«r tft« f#Na IteM aa4 rate jnt uu m mm , tm tk9»m imikt fWTa. 

Kora 2.— To flad tha ooaipoand Intaroat whleh aaj gtrca priaelpal will prodafl* at aajr rata per aaaaa, aad tat aaj 
■wabcr of joara glToa la tha preeodiag tablet : 

' JMtrwffr|t/roMtk«a«MBwta/'|t/«rUleff»«aMai«a»tfrafey4r««MMa, M«kMMAi(»«riiMe; r*« r«Mrff wM Oe tta < 
i/|l a^jN^ac^paf. ifWICplpOecaavMarf <■<«'«< </f I a^#rMc<pal5vM«f<*Mpr<ac4MC 
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COMPOUND INTEREST TABLE, 
SSiMiAftu ihe ammmt of $1 at eotnpouud Interest for any nutn~ 
berttf years, fromt 1 y*ar to M year* ineluHvet 
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COMPOUND INTEREST. 221 

333. Applioatton of the oompound intereit tables. 

ExAMPLEe FOR PRACTICE. 

1. What is Ihe interest of $8000 for 28 years, if compounded 
annually at 6^ per annum ? 

Solntion. 

$5.1116867, compound amount of $1 of principal for 28 years at 6^. 
1. y the principal, above compounded, which is to be'^deducted. 

$4.1116867, compound interest of $1 of principal for 28 years at 6^. 
8000, given principal. 



$32893.4936000, comp. int. of $8000 of principal for 28 years at ^%. 

Find from the Table the 

2. Interest of $9600 for 17 years if compounded annually at 7^. 

3. Amount of $7500 for 51 years if compounded annually at b%. 

4. Interest of $3200 for 36 yr. 3 mo. if compounded yearly at 6^. 
6. Interest of $875. for 15 years if compounded half-yearly at 4^. 

6. Amount of $425 for 23 years if compounded half-yearly at %%, 

7. Interest of $8200 for 9 yr. 5 mo., compounded half-yearly at 6^. 

8. Interest of $9300 for 8 years if compounded quarterly at A%. 

9. Amount of $1500 for 12 years if compounded quarterly at 6^ ? 

10. Amount of $5700 for 14 yr. 4 mo. if compounded quarterly 
at 6^. 

11. If I deposit in a savings-bank $175, and the interest thereon is 
compounded quarterly at 4^ per annum, how much should I receive 
at the end of 18 years, if nothing had been previously withdrawn ? 

12. For the benefit of his son, who is then 8 years old, a father* 
invests $5000 at %% per annum, interest payable semi-annually, and, 
on the same terms, promptly invests the interest as collected. How 
much should the son receive when he becomes 21 years old ? 

13. At what rate per annum will $750 amount to $2549.6747 in 21 
years ? 

Solution. 

Amt. of principal in 21 years. Principal Amt. of $1 of prin. in 21 years. 
$2549.6747 -h $750 = 3.3995636. 

Then, glance down the oolnmn of years until the given number of years (21) 
is reached, and thence to the right until the obtained amount of $1 ($3.8995686) u 
reached, finding it in the 6^ column. Hence, the required rate is 6^. 

333 
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Find from ttia Tible th« rate p«r annum 

14. At which tfiOOO will amoant to 130580.678 if compoanded 
annually for 39 years. 

16. At which 1800 will amonDt to tl520.23116 if compounded 
half-yearly for 13 years. 

IB. At which 13780 will amoant to (3744.2569 if compounded 
quarterly for 5 years. ' 

17. At which J760 will produce 122807.065 interest, if com- 
ponnded annnally for 40 years. 

18. At which (3500 will amount to (8007.74688, if componnded 
semi-annually for 14 years. 

19. At which (60 will yield (14,1216 interest in 6 yr. 3 mo. if 
componnded quarterly. 

ao. In what time will (5000 amonnt to (6100.95 if compoanded 
quarterly at 4^ per annum ? 

Solation. 
Amt. of principal for required time. Priocipftl. Amt. of (1 for requited time. 
(6100.95 -=- (5000 = (1.22019. 

Since the giren rate is A% per annum, or 1^ perqaorter, glance down thel^ 
column until the obtained amount of (1 ((1.22019) is teached, which will be fonnd 
in the amounts lor 20 years, or, in this instance, 20 quarters. Hence, the required 
time is 30 quarters or jears. 

Find from the Table the tim* In whioh 

31. (760 will amount to (1678.639 if compoanded annoally at ?<^ 
aa. (100 will amount to (175.360605 if compounded half-yearly 
at 6Jg. 

33. (300 will amount to (411.83571 if componnded quarterly 
at %. 

34. A gentleman at the i^ of 30 years invested (1500 at 8^ per 
annum, compounded annnally. How old waa he when the compound 
interest amoanted to (6G54.8I06, no interest haring been previously 
collected .' 

36. Wlvit principal will amount to (9899.658 if componnded an- 
nnally for 14 years at b% per annam P 





Solution. 




for 14 jeara at ijt. 
(9899.658 


Amt. of (1 for same 
time and rate. 
1- (1.9799316 


Bequinkl 
principal. 
(5000. 
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Find from the Table the prinoipel which will 

26. Amount to $2626.674 in 34 jr., componnded annually at 5^. 

27. Amount to $11439.6384 in 14 jr., compounded half-yearly at 6^ 

28. Yield $46,357 interest in 10 yr., compounded annually at %%. 

29. Yield $859.0056 interest in 6 yr., compounded quarterly at 6^. 

30. What sum should be invested by a father for the benefit of his 
daughter who is now 4 years old, that, compounded semi-annually at 
6^ per annum, will amount to $10000 when she is 18 years old ? 

31. What sum, inyested at 4^ per annum, and the interest com- 
pounded quarterly for 12 years, will produce $325.40 interest ? 

32. What principal will amount to $9899.658, if compounded 
annually for 14 years at b% per annum ? 

33. Considering each of the following columns as a separate ques- 
tion, if the terms marked V are given, how may the term marked ? be 
found, with and without the use of the Compound Interest Table, and 
why? 



Principal 

Rate per annum. . . . 

Time 

Compound interest. 
Compound amount. 



(1) 

V 
V 



(2) 

V 
V 
V 

• • 

? 



(8) 

? 

V 
V 



(4) 

? 

V 
V 



(5) 

V 
? 

V 



V 

? 



(7) 

V 
V 

? 



(8) 

V 
V 

? 



(9) 

• • 

V 
V 

? 

V 
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334. The Present Worth of a debt due at a future time is its 
Talue now. Hence, it is a sum which, if put at interest to-day, will 
amount to the debt at the time that debt is due. 

Rem.— To And the present worth of a debt is an application of 328» the debt 
corresponding to the amount; the present worth, to the prineipal; the rate per 
annum which money is worth, to the nUe ; and the interrening time to the mi^- 
rity of the debt, to the time, « 

335. Diaoount is an allowance for the payment of money before it 
is legally due. 

336. True IHimnmt is the difference between a debt due at a 
future time and its present worth. 

334r-336 



>.- p] 



224 PRBSBNT WORTH AND TRUE DISCOUNT. 

337. To find the present worth of a debt. 

iLLUeTRATIVE ExAMPLE. 

I owe $3816.67, which is due in 4 mo. 3 da. without interest. 
What is the present worth of this debt, if the current rate of interest 
ia6%? What is the true discount if paid to-day ? 

ExpUnation. — $1 Solntion. 

placed at interest to-day $1.0205, amt. of $1 for 4 mo. 3 da. at 6%, 

at the current rate (6%) $3816. 6700 -t- $1.0205 = 3740 times $1. 

wiU amount to $1.0205 $3816. 67 -$3740 = $76.67, true disc't. 

in 4 mo. 3 da. Hence, 

$1 paid to-day is worth as much as $1.0205 paid in 4 mo. 8 da. from to^ay. 

If the present worth of $1.0205 of my debt is $1, the present worth of $8816.67, 

or the whole of my debt, must be as many times $1 as $1.0206 is contained times 

in $8816.67, that is, 8740 times $1, or $8740. 

Bole. — Divide the debt by the amount of $1 for the inter- 
vening time at the prevailing rate of interest to find the present 
worth. Subtract the present worth from, the debt to find the 
true discount. 

KoTB 1. — To find the amount of $1, prefix $1 to the result obtained by Note, 
327. 

NoTB 2. — ^To find the present worth of a debt drawing interest, first find what 
will be the amount of the debt at its due date, and then apply the rule. 

Examples for Practice. 

Find the present worth and true discount 

1. Of $834.08 if due in 18 days and money is worth 5^ 

2. Of $8320.01 if due in 73 days and money is worth 6^. 

3. Of $306.20 if due in 93 days and money is worth %%. 

4. Of $305.55 if due in 7 mo. 15 da. and money is worth %%. 
6. Of $276.30 if due in 5 mo. 18 da. and money is worth b%. 

6. I bought 900 barrels of flour at $8 per barrel, onorhalf of which 
was to bo paid in 6 months, and the remainder in 9 months. I paid 
the present worth of the bill at the date of purchase, the current rate 
of interest being 6^. How much less than the sum due at maturity 
did I pay for the flour ? 

7. A merchant offers a lot of goods for $587.25 and 90 days' cred^. 
What will be an equivalent cash offer, money being worth b% f 
837 
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8. I can bay flour at $8.10 per barrel and 4 mootba* credit, at 
17.95 and 2 months' credit, or at t7.86 for caeb. What is the cost of 
350 barrels bought on the most advantageous of these terms, money 
being worth B% per annum ? 

9. A merchant paid the present irorth of a debt of (803.60, 18 
days before it was due. What was the true discount allowed, money 
then being worth 9^ F 

10. The invoice price of merchandise purchased on 60 days' time 
was t840, on which I was allowed a trade discoant of 20^ and 10^. 
I paid the present worth of the debt one week after the date of pur- 
chase, the rate of interest then current being S%. How macb less 
than the invoice price did I pay for the merchandise ? 

11. A merchuit sold a house and lot for $8500, one-fourth to be 
paid in cash, and the remainder i^ 3 equal installments, due respect- 
ively in 1, 2, and 3 years, withont grace, with interest at 6% from 
date of purchase. Five months after the sale, the merchant became 
embarrassed and sold his notes for the nnpaid installmente to a broker 
at anch a'price that the broker realized 8^ interest on his investment. 
What did the merchant receive from the broker ? 

13. A bill of $6300, payable in i months, was settled 3 months 
after the date of purchase by paying its present worth. What was 
the true discount at 6^ per annum ? 

13. If a debt of $3200, payable in 6 months with interest at 8% per 
annum, be given, what will be its present worth three months after- 
wards, money then being worth S% per annum ? 

14. On Jan. 18, 1884, I bought a quantity of merchandise for 
$8000, on 3 months' credit. On Feb. 1, 1884, I made a payment of 
$2500 ; on Mar. 4, 1884, I made a second payment of $1800 ; and on 
Mar. 15, 1884, I paid the remainder of the debt at its present worth. 
How much did I pay Mar, 15, 1884, if the cnirent rate of interest 
was 8^? 

15. If, in each of the following columns, the terms marked V are 
given, how may the term marked ? be found ; and why ? 



Present Worth 

Rate of Disc't per AnDiim.. 

Time 

True Discount 

Tntaro Worth 

15 



226 COMMBRCIAL PAPBB. 



COMMERCIAL PAPER. 

338. Commercial Paper embraces notes^ checks, drafts, bills of 
exchange, letters of credit, etc., etc. 

339. A Vote (often called a promissory note) is a written promise 
by one party to pay to another a specified sum of money on demand, 
or at a designated time. 

340. The Haker of a note is the party who makes the promise 
over his own signature ; the Payee of a note is the party to whom, or 
to whose order, the note is made payable ; the Holder of a note is the 
party who owns it ; and the Face of a note is the sam of money (not 
including the interest which it may accrue) which the maker promises 
to pay the payee or holder of the note. 

341. A Vegotiable Vote is one which is made payable to the 
bearer, or to the order of the payee. A negotiable note can be sold 
or transferred. 

Rem. 1. — ^When a note is made payable to hearer, any person who is the lawful 
holder of the note is the payee. 

Rem. 2. — ^When a note is made payable only to the party named therein, it is 
said to be nof^-negoiiabU, 

343. An Indorsement is matter written on the back of a note or 
other commercial paper. 

Rem. 1. — An indorsement is nsnally the signature of the payee, guarantor, or 
lawful holder, upon the back of a negotiable note or other negotiable paper ; and 
its purpose is to enable the payee or lawful holder to sell or transfer his title or 
ownership to another. 

Rem. 2. — ^The person who signs his name upon the back of a note is called an 
mdoraer, and the person in whose favor the indorsement has been made is called 
the indorsee. 

Rem. 8. — One effect of an indorsement is to make the indorser liable to the 
indorsee or any subsequent holder of the note, for its payment at maturity, if the 
maker of the note or prior indorsers fail to pay it at maturity. 

Rem. 4. — An tndoraement in blank is simply the signature of the indorser 
written upon the back of the negotiable paper, by which it is made payable without 
further indorsement to amy person who may subsequently become its holder. An 
indorsement in full is one in which the indorser states over his signature to whoee 
order the negotiable paper is payable. A conditional indorsement is one which 
is subject to certain specified oonditions, without the performance of which the 
indorser cannot be held liable. A restrictiTe indorsement is one which restricts 
the payment of the negotiable paper to some parHmkur perwn so that he cannot 
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tmuf er it, eTen if he wished. A qiiAfifiad indorsement ie one in which the in- 
doraer relieTes himeeli from responsibility for payment by writing oyer his sign*-, 
tore the words " wUhout rteourst.^ The purpose of a qnalifled indorsement is %o 
enable the indorser to sell or transfer his title to negotiable p^wr without sobjeot- 
ing himself to liability for its payment if protested. 



(In Blank,) 



SPECIMEN FORMS OF INDORSEMENT. 

(InFuU.) (Condiiionai.) {BedncHve.) {QuaiifletL) 



w. 8. mu. 



Fii7toB.S. 
Jones, or or- 
dw. 

W. 8. HiU. 



FqrtoB.a 
Jones, or oiw 
der. nnleie, 
before nu- 
tnrity, I sIto 
joa notice 
sot to pay. 
W.BTHiU. 



Jones only. 
W. 8. Hin. 



Fi^to&a 

Jones, or op> 
der, witboot 
neouM. 
W. 8. Hill. 



343. A Protest of a negotiable note is a formal statement by a 
notary pablic, at the reqnest of the holder, that said note was pre- 
sented to the maker thereof for payment, and by him refused. 

Rem. 1. — ^In case of non-payment of a note by the maker, each indorser can be 
held liable only after a formal protest has been made, and proper notice given to 
him. Each indorser may, in turn, be held liable to every subsequent indorsee, 
and may look for indemnity to every antecedent indorser. 

Rbm. a. — ^A note, when due, must be presented at the place at which it is made 
payable. When no particular place is specified, it is payable at the maker's place 
of business during buainesa hours; or if his place of business is not known, at his 
place of residence during family hours, 

344. Days of Oraoe are the three days beyond the time specified 
in the note, which are usnally allowed for its payment unless the note 
contains the words '^ without grace.'' 

345. The ICaturity of a note is the time at which the note 
becomes legally due, and includes the ''days of grace.'' 

Rem. 1. — Demand for the payment of a note shoold be made at matority ; and 
upon failure of the maker to pay the note, it should at once be protested^ notice of 
which protest must be sent to the indorsers on the day of maturity or the neitl» 
otherwise they cannot be held responsible. 

Rem. 2. — ^If a note mature on Sunday or any legal holiday, it must be paid on 
the day previous; and if a legal holiday occur on Monday, notes maturing on 
that day must be paid on the preceding Saturday. 
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Rbx. 8. — ^It is lawful to compute interest or discount for oZI 8 of the days of 
graoe* though the debtor may lose the benefit of the last day of grace because it 
happens to fall on a Sunday or a legal holiday. 

Bbx. 4.— Calendar months are understood if the time is expressed in months. 
By a calendar month is meant the length of time from any date of one month to 
the same date of the succeeding month, whether the included days of the calendar 
month be 28, 20, 80, or 81. 

Rem. 6. — ^If, in estimating the time of a note by calendar months, it should be 
found to fall due on the 29th, 80th, or 81st of a month which contains less than 
that number of days, the note would be nominally due on the last day of such 
month, and l^^y due on the 8d day of the succeeding month. 

346. To find the date of maturity when the time is exprened in 
dayt. 

ILLU8TRATIVC EXAMPLC. 

: A promissory note dated Sept. 9, 1885^ was made payable 60 days 
after date. What was the date of legal maturity ? 



Solution. 

60 + 3 = 63 days, time to run. 

21 '^ remaining in Sept. 

42 '' after September. 
31 '' in October. 



Explanation. — Subtract the 
nnmber of days which the note 
still has to run in Sept. (80-0=31) 
from the full time the note has to 
run (00 da. + 8 da. grace=68), ob- 
taining 42 days as the time which 
(he note has to run in the months 
succeeding September. Subtract 
the full number of days in the 

next succeeding month to Sept. (Oct. = 81 da.), obtaining 11 da. which the note 
has to run in the next succeeding month (Not.). 

Mental Process. — Reduce the time to uniform calendar months of 80 da. 
each (68 da. = 2 mo. 8 da.) ; add the result to the date of the note (Sept. + 2 mo. 
3 da, = Nov. 12) ; make correction by deducting 1 day for the included 81-day 
month of Oct. (Nov. 12 — 1 = Not. 11). 



Nov. 11^ 1885^ maturity. 



Examples for Practice. 

Find the date of legal maturity. 

DaiUoffiote, NaminaiHme. 
1. Feb. 18, 1883 . . 60 days. 



• a. Mar. 31, 1884. 

3. Aug. 5, 1886 . 

4. Dec. 31, 1885 . 

5. Sept. 30, 1885. 
d46 



it 



30 
90 " 
60 " 
40 



€i 



Date of noie. Nominal Hme, 

6. Jan. 19, 1884 ... 90 days. 

7. Apr. 4, 1886 ... 60 " 

8. June 25, 1885 . . 4 months. 

9. May 13, 1886 ... 3 " 
10. Oct. 31, 1886 ... 2 '' 
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Solotion. 




Mar. 


12+3 mo. 


3 da. —Jane 16. 


Days 


remaining 


in March 


=19. 


<i 


in April 




=30. 


a 


" May 




-31. 


n 


included in 


[June 


=16. 



from Mar. 12 to June 16=96. 



347. To find the number of days to legal maturity. 

ILLU8TRATIVC EXAMPLE. 

A note dated Mar. 12, 1886, was made payable 3 months after 
date. What was the number of days to legal maturity ? 

Explanation, — ^Mar. 13 + 8 
mo. = June 12, nominAl date of 
maturity. Add 8 days for grace, 
obtaining June 16 as the legal 
date of maturity. Find the num- 
ber of days between Mar. 12 and 
Jane 15 by Rule, 219, obtaining 
86. " 

Mental Process. — Multiply 
the number of calendar months by 80 (8 x 80 = 90) ; to the product add 8 days for 
grace (90+8 = 98) ; and increase the result 1 day for each of the included 81-day 
months of Mar. andMay (98+2 = 9(!f). 

EXAMPLEO FOR PRACTICE. 

Find the number of days to legal maturity. 

BaU of note. Nominal Hme, 
1. Sept. 12, 1883 . . 4 months. 
a. Aug. 30, 1885 . . 2 '' 

3. Jan. 8, 1884 ... 3 

4. Dec. 15, 1883 . . 4 
6. Apr. 3, 1886. . . 3 



<< 



ft 



t€ 



DaUofnoU, Nommai 

6. July 4, 1885. ... 5 months. 

7. Feb. 15, 1884. . . 2 

8. Oct. 12, 1883 ... 5 

9. May 8, 1884 3 

10. July 2, 1885. . . . 4 



it 



ti 



€t 



€4 



348. To find the number of dayi between two datea. 

iLLUaTRATIVE EXAMPLE. 

A promissory note dated May 15, 1885, was nominally due Aug. 2» 
1885. What was the number of days to legal maturity ? 

Solution. 

Days remaining in May, 18 

in June, 30 

in July, 31 

included in Aug., 2 

of grace, 3 

note has to run, 82 

347—348 



Explanation. — ^Add 8 days of grace to 
the result obtained by applying Rule, 219. 

Mental Process. — May 16 to Aug. 15 
=8 mo. or 90 da. ; therefore to Aug. 2, it 
will be 18 days less than 90, or 77 da. ; to 
which add 1 day for each of the 81-day 
months of May and July, obtaining 79; and 
8 days for grace, obtaining 83. 



€€ 
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BANKS AND BANKING. 



Examples for Practice. 
Find the number ef dtye to legal mtturlty. 



DaU of note. NominaUif dve. 
1. Mays, 1886, Sept 15, 1886. 
a. Aag. 19, 1884, Dec. 5, 1884. 

3. July 8, 1885, Oct. 12, 1885. 

4. Apr. 5, 1886, July 8, 1886. 
9. Sept. 9, 1883, Jan. 12, 1884. 



Daieofnote. 

6. Jan. 8, 1884, 

7. Dec. 31, 1883, 

8. Feb. 12, 1886, 

9. Sept. 8, 1885, 
10. May 30, 1886, 



NcmiiMiUy due. 
Apr. 15, 1884. 
Mar. 3, 1884. 
July 8, 1886. 
Dec. 12, 1885. 
Sept. 28, 1886. 



BANKS AND BANKING. 

349. A Bank is an incorporated institution for the issue, custody, 
or loaning of money, for discounting commercial paper, and for facil- 
itating the transmission of money from one place to another by means 
of checks, drafts, or bills of exchange. 

Bem. — Many banks perfonn only a part of the functions enumerated above. 

350. Bank Diieount is a deduction made from the sum due upon 

a note at maturity for cashing or buying such note before ffuUurity. 

This deduction is the simple interest of the sum due at maturity, 

computed for the number of days between the date of discount and 

the date of maturity. 

Bem. 1. — Bank discount is computed on the f^tce of a note which does not 
draw interest, and upon the face plus its accrued interest at maturity of a note 
which draws interest; since, in the former case, the face, and in the latter, the face 
plus its accrued interest, will be the sums respectively due at maturity. In allow- 
ing interest upon interest-bearing notes, compound subtraction is often employed 
by banks of discount in obtaining the time; but the discount itself is computed for 
esact days. 

Rem. 2. — The ditferenoe between true diecourU and hank diaeowni is in the sum 
taken as the principal. In true discount the present worth is taken as the princi- 
pal ; and in bank discount, the future worth. 

351* The Term of Diioonnt is the time from the date of discount 
of a note to the date of its maturity. 

Bem.— Ordinarily, in computing the interval between two dates, the first day 
of the interval is omitted (Note, 219) ; but in the banks of Philadelphia, Balti- 
more, and some other cities, it is customary to include both the day of discount 
and the day of maturity, which is equivalent to charging discount for one day more 
than the actual time. 

949—351 
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353. The Prooeeds of a note is the sum receired for it at the date 
of discount^ and is equal to the sum due at maturity minus the dis- 
count 

353. Computations in Bank Discount may be made in accordance 
with the principles of percentage, the sum due at maturity being 
regarded as the base ; the bank discount and proceeds as percentages. 
Hence, 

General Direetion: // the bank discount or proceeds are re- 
quired, multiply its two given factors ; if given, divide it by 
its given factor and the quotient will be its remaining factor. 

Rem. 1. — ^The two factors of a given or required discount are the «um dut ai 
maturity and the rcUe of hank diicoant for the given time ; and of a given or 
required prooeedEi are the eum due at maiuriiy and the rate of proceeds for ^Ae given 
time. 

Rex. 2. — ^To find the rate of bank discount for the given time, mentally divide 
the rate per annum into 800, and the result into the term of discount in days 
regarded as Jiwtdredths (Note, 327). 

Rex. 8. — Since the proceeds of a note equals the sum due at maturity minus 
the discount for the given time, the rate of proceeds must equal the rate of the sum 
due at maturity (100^) minus the rate of bank discount for the given time. 

354. To find the bank disoount or prooeedt of a note. 

ILLU8TRATIVC EXAMPLC 

A note of $1200^ dated June 13, 1883, and payable 4 months after 
date, was discounted at bank, July 2, 1883. What were the date of 
maturity, the term of discount, the bank discount, and the proceeds 
of the note, the rate of bank discount being 6% ? 

Soltttton, 

June 13 + (4 mo. 3 da.)=Oct. 16, date of maturity (Rem. 4, 345). 
July 2 to Oct. 16=106 days, term of discount (348). 
Interest of $1200 for 106 da. at 6^=121.20, bank discount (319). 
$1200— $21.20=11178.80, proceeds (353). 

Bule. — I. Compute the interest of the sum, due at m,a4:urity 
for the term of discount and at the given raiie per annum; 
the result udll be the bank disoount. 

II. SubtroAst the bank discount frony the sum due a^ ma^ 
turity to find the proceeds. 
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Examples 


roH Pn. 


*CTICE. 




Find On ilito of nutyrity, term of dlmiinl, lunk dlnoimt, nd | 


iroeM 


FauofttoU. 


Daleofndt. 


m» 


DaUofdMI. Bale of di 


1. tl500 . 


. Jan. 5, 1865 . 


. 60 days . . 


. Feb. 1, 1885 . . 


•6« 


3. t950 . 


. S«pt 30, 1885 . 


.90 " . . 


. Nov. 8, 1885 . . 


■'« 


a. t325 . 


. Mm. 9, 1886 . 


.30 " . . 


. Mar. 18, 1886 . . 


■^ 


4. »150 . 


. Nov. 8, 1886 . 


. 3 months. 


. Jan. 1, 1886 . . 


• sje 


s. tsoo . 


. Feb. 5, 1884 . 


. 60 days . . 


. Feb. 28, 1884 . . 


•6« 


«. tisoo . 


. Oct. 31, 1883 . 


. 4 montbe . 


. Jan. 8, 1884 . . 


■ i% 


7. m& . 


. Apr. 3, 1885 . 


. Z montfaa . 


. Apr. 16, 1885 . . 


•6« 


8. »2800. 


. Aug. 15, 1883 . 


. 90 days . . 


. Sept. 6, 1883 . . 


. 7« 


>. umi. 


. Maj 6, 1886 . 


. 6 months . 


.Sept. 18, 1886. . 


•6« 



To enable the learner to diBCrmunate between tlie Tsrioos forms of 
notee in general uae, ire append a specimen of each. 

' 10. DEMAND NOTE. 

tXlS^. Baltiuobe, Md., tTofl. SO, 1886. 

On demand, for value received, I promise to pay Sahubl Woltbb- 
T0», or bearer. Two Hundred and Eighteen ^ Dollars with interest. 

E. C. Clay. 

Ru. — The above note is payable whencTer pnaented (on demand) ; ia negotU- 
ble (payable to bearer); and bean ioteiest from the date of the Dote at the legal 
nte of Haiyland. If "or bearer" had been omitted, it would hare beea nm- 
negotiable, since it would then have been payable to Samuel WolTerton only. 

What would hare been the sum due npoa the above note, if it had 
been presented for payment Feb. 19, 1886 ? 

. 11. TIME NOTE {wUhotU interest). 

SSOOO. Dayton, Ohio, June S, 1885. 

Three months after daie, for value received, I promise to pay Geo. 
C. KouHD, or order, Three Thousand Dollars. 

Joseph S. Sinclair. 

Rem.— The abore note b payable 8 mo. 8 da. from Jnne 3, or on Sept. 6, 188B. 
Since it ia payable to the " order of " Geo. C. Round, it is negotiable with Geo. C. 
Round's indorsement. No interest is mentioned in the note, hence it cannot draw 
Interest until maturity, after which, if it is not than paid, it will draw interest at 
the legal rate in Ohio. 

3B* 
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Find the term of disconnt^ the diflcoiinty and the proceedsy if the 
preceding note had been discounted at bank Joly 15^ 1885, at 8^ ? 

ifl. TIME NOTE {with inierest). 

9790/ff. Nbw Yobk, May S, 188J^ 

Ninety days after date, I promise to pay John Abmst&ong, or 
bearer. Seven Hundred and Ninety ^^^ DoUarSy with interest at 6%. 
Value received. W. A. Mabbuby. 

Rem. — ^The above note is payable 08 days after May 8» or on Aug. 4, 1884. 
Since it is payable to John Armstrong, or hearer^ it is negotiable without John 
Armstrong's indorsement. It draws interest from May 8, until paid. 

What would hare been the discount and the proceeds, if the above 
note had been discounted June 24, 1884, at %% ? 

13. JOINT NOTE. 

$6S8. Chicago, 8^t. 9, 1886. 

Four months after date, we promise to pay to the order of Samubl 
OuNN & Co., Five Hundred and Thirty-eight Dottars, for value re- 
ceived. James E. Jonbs. 

BooBB A. Palmeb. 

Rem. — The aboye is called a joint note because it is signed by more than one 
person, who are jointly responsible for its payment; that is, each maker is only 
fnJtt;u;{i<a//y TBsponsible for the payment of his proportionate part (one-half) of the 
face of the note. 

What are the date of maturity, the term of discount, the discount, 
and the proceeds of the abore note, if discounted at bank Nov. 13, 
1886, at 6% ? 

14, JOINT AND SEVERAL NOTE. 

$J^9^. BosTOK, Dee. 8, 1886. 

One month after date, we jointly and severally promise to pay to the 
order of Hbnbt Black, Four Hundred and Eighty-nine -^ DoUars. 
Value received. J. E. Pbyob. 

W. 6. Holmes. 

Rem.— The eifect of Afoini note is to hold its makers only jointly responsible 
for its payment ; but that of a foini and several note is to hold either maker indi- 
vidiuaUy responsible for the payment of the fall amount of the note if the other 
defaults. 

354 
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What are the date of matarity, the term of disconnt, the diBOonnt, 
and the proceeds of the preceding note, if discoonted at bonk Dec. 
13, 1885, at 8^? 

15. NOTC PAYABLE AT A BANK. 

tSOO. Phiudblphia., May S, 1886. 

Ninety days after date, I promise to pay to J. M. Qauldek, or 
order, Five Hundred Dollars, witkont de/akalion, at the First 
National Bank. Value received. Geo. W. Eelleb. 

Bkh. — In Pennarlvuiia the phntBe " vithout def«l(wtion" is required tn % 
note to mak« it n^otiftble. 

What were the dieoonnt and the proceeds of the above Dote, if 
discounted at the bank June 18, 1886, at 9% ? 

i«. NOTE PAYABLE TO ONE'S OWN ORDER. 
^600. Nkw Oklkanb, Oct. IS, 1885. 

Sixty days after date, I promise to pay to the order of myself, Six 
Hundred Dollars. Value received. W. E. Gabio. 

Rbh. — BnsiiMM men freqaently dr*w notes payable to tMr own order, bo that 
with their indorsement in blank (Rem. 4, 342^ they may be tnuisferable without 
the farther IndoTsement of the holder. 

What are the proceeds of the above note if discounted at bank 
Not. 2, 1885, at 9^ ? 

IT. A note of il800, dated June 16, 1885, bearing 6% interest, and 
payable 1 months after date, was discounted at bank June S9, 1885, 
at G%. What were the bank discount and the proceeda ? 

18. What is the difference between the bank discount and true 
discount of a note of $2600, dated Sept. 1, 1885, and payable 3 months 
after date with interest at 6^, if discounted on the day of issue at S% ? 

19. Henrr Gould & Oo. offered at bank the following, which were 
passed and discounted Sept. 6, 1886, at S% : 

Note dated Jnly 30, XS86, at i months, for t850.25. 
" Aug. 16, 1886, " 60 days, " 335.50. 
" ■ " Aug. 31, 1886, " 3 months, " 675.80. 
What was the discount on each note, and the amount of proceeds 
passed to their credit ? 

30. At 5%, what are the proceeds of a 90-day note of $580.75, 
dated May 23, 1886, and diaoounted June 1, 1886 ? 
Sff4 
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21. J. K. Hopper's draft of tl500 drawn on J. E. Mone^ favor of 
Wm. J. Robb, dated Oct. 31, 1884, payable 90 days after date, and 
accepted Not. 3, 1884, was discounted for E. G. Williamson, Dec. 7, 
1884. If the rate of discount was 5)^, what were the date of maturity, 
term of discount, discount, and proceeds ? 

22. A draft dated July 10, 1884, drawn by E. H. Norman, Mil- 
waukee, on W. H. DcYon, New York, payable sixty days after sight, 
and accepted July 16, 1884, was discounted Aug. 3, 1884. If the 
face of the draf^ was tll23.40, and the rate of discount 5%, what were 
the date of maturity, term of discount, discount, and proceeds ? 

23. A bank discounted, July 2, 1884, for Wm. H. Patrick, a note 
of A. M. Sellers for tl250, dated June 9, 1884, and payable 4 months 
after date. Bate of discount 6%. Find the date of maturity, unex- 
pired time, discount, and proceeds. 

24. A merchant discounted Aug. 19, 1885, at 1%, a note of G. W. 
H. Garr, endorsed by Wm. A. Heitmueller, for $439.50, dated July 
7, 1885, and payable 90 days after date. Find the date of maturity, 
unexpired time, discount, and proceeds. 

25. Discounted Not. 5, 1885, for J. H. Elliott, the following notes : 
No. 1. Dated Oct. 28, 1885, payable 4 months after date, tlOOO. 

700. 
560. 
63.20. 

Find the date of maturity, term of discount, discount, and proceeds 
of each, if the rate of discount was 4^^. 

355. To find the faee of a note. 
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Illustrative Example. 

For what sum must I draw a 60-day note that, when discounted at 
bank at 8^ per annum, the proceeds will be $887.40 ? 

Solntioiu 

60+3=63 da., term of discount. 
.63^45=.014, discount of tl (Note, 327). 
tl~#.014=t.986, proceeds of II. 
l887.40-f-t.986=900 times (II or 1900) face. 



Explanation. — If a 
note of $1 will yield 
$.986 proceeds in 68 da., 
to yield 1887.40 pio- 
oeeds it will require a 
note whose face is as 



many times $1, as the 

giyen proceeds (1887.40) are times the proceeds of $1 ($.986), that is 900 times $1, 

or 9900. 
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Approximate Solution.— Find the interest of $887.40 for 68 da. at 8^» obtain- 
ing $12,424 — ; then the interest on this result ($12,424 — ) for the same time and 
at the same rate, obtaining $.178+. The sum of the given proceeds ($887.40) + 
the interest on the giren proceeds ($12,424) + interest on this interest ($.178) = 
face of note ($899,997, practically $900). 

Rem. — ^To find the exact answer, by the abore method, oontinne to compote 
interest upon interest until a result less than 1 cent is obtained. . 

Bole. — Divide the given proceeds by the proceeds of $1 at the 
given rate and for the given time with grace. 



Examples 

FiRd the faoe of note. 

lYoeeeda. Tgrm of RaU of 

diacH. dML 
1. 1673. 88.... 54 days. e%. 



2. 1717.80... 108 

3. $364.56... 90 

4. $394.40... 72 
B. $118.20... 60 
6. $237.20... 84 
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FOR Practice. 

Find the faoe of note. 

BroeeecU. Tenn of Bate of 
dMt. diBtft. 

7. $1390.20. 36 days 1%. 

8. $534.06.. 66 " 6^. 

9. $1164.... 135 '' ... .4%. 

10. $392 4 months. .. 6^ 

11. $715.40.. 3 " ...A:%. 

12. $433.40.. 3 " ..4J^. 



13. I owed a firm $750, and, in payment thereof, drew a 90-day 
note, the proceeds of which, when discounted at 6^, equaled the debt. 
What was the face of the note ? 

14. The holder of a note dated Oct. 15, 1883, and payable 4 months 
after date, had it discounted at bank Dec. 17^ 1883, at %% per annum. 
What was the face of the note, if the bank discount was $19.60 ? 

16. What must be the face of a note payable 4 months after date 
that, when discounted at 6^, the proceeds will exactly pay a debt of 
$1000? 

16. For what sum must a dO-day note be drawn that, when dis- 
counted at 8^, the maker may realize $500 as proceeds ? 

17. I owed $6000, and, to pay it, I had a note of $3500, maturing 
in 18 days, discounted by a bank at 8^, and drew a second note, pay- 
able in 2 months, for such a sum that, when discounted at the same 
rate, the proceeds of both notes enabled me to pay the debt. What 
was the face of the second note ? 

356. To find the rate of discount is an application of 325 ; and 
to find the term of discount is an application of 3!36. No special 
illustrative examples are therefore deemed necessary. 
356 
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1. I drew a 90-da; note of tdOO and had it diecoanted at bank, 
receiving tSSl.lO as proceeds. What was the rate % of discoant ? 
Bank disooimt -<- bKOk disconnt at 1^ per umom = rate of disconnt. 

a. A note of 1700, dated Ma; 12, 1883, and payable 90 days after 
date, was discounted at bank Jane 26, 1883. What was the rate % of 
disoonnt per annum, if the proceeds were %&9iM ? 

3. A note of t650, nominally dne Oct. 6, 1883, was discounted at 
^^% per annnin, from which the holder deriyed (641.47 proceeds. At 
what date was the note discoanted F 

Total disooant -•- disconnt for one day = term of diaconnt in dajB, 

4. I received a note of $810, dated May 3, 1883, and payable 60 days 
after date. I subsequently had it discounted at B% per annum and 
received 1831.04 as proceeds. At what date was it discounted ? 

6. If, in each of the following columns, the terms marked V are 
given, how may the term marked V be found ; and why ? 



ITaoB of non-interest-bearing note. . 

Bate of bank discount 

Terin of discount 

Unnk discount 

Proceeds of note 
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(13) 



367. The folloTing will illastrate the method of fiuding intereet 
1 daily balances, as practiced by banks ; rate i%. 
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ExpUnation.— On J«ii. 1, 9800 were credited &nd remained anchanged until 
Sao. B, oc 6 daya. (800 credited for 8 dajs=8 times {800. O' t6«)0credited for 1 
day. On Jan. 9, $300 additional were credited, increasiag the credit balftnce from 
Jau. 9 to Jan. IS (9 da.} to flOOO ; and |tOOO credited for 9 daj^ = 9 times f 1000, 
or $0000 credited for 1 Aa,j. On Jan. 16, $800 were withdrawn, leaTing a credit 
balanoe ol |TD0 which continiied unchanged until Feb. 4, or IT dajn ; and |700 
credited for IT days = 17 times $T00, or $11900 credited for 1 day. Continue in 
this manner tintil the last item has been considered and credited for the number 
of da^ between its date (Har. 21) and the close of the quarter (Apr. 1) ; when it 
will be found that the daUy balances are equivalent to a total credit of $88800 for 
1 day. At 4^ per annum, the interest is 1 $ for every 90 days. Hence, divide 
$833.00 by 00, obtaining $0.25 bh credit interest, which, added to the credit side of 
the account, produces $1800.23. Subtract the sum of the debit items ($1000) from 
the sum of the credit itemE ($1809. 25) to Snd the balance due the depositor ($809.35). 
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SAVINGS-BANKS. 

358. A Sftvlnga-Bank ia an institution in which the savings or 
earnings of indiTidosIs are deposited for safe-keeping. 

Rex. — A savings-bank supplies each of its depositors with a book, in which 
are entered the sums deposited and the sams withdrawn; and at certain regular 
periods interest at a fixed rate is computed on all sums that have been on deposit 
for a certain time. Thia iBtenst, if not witbdmni, is at onee placed to the oredit 
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of the depodtor and oonsidexed an additional deposit, drawing interest during the 
next period. Savings-banks therefore allow compound interest on deposits. 

359. An Intereit Term is the period of time at the close of which 
interest is declared on deposits, and compounded if not withdrawn. 

Rem. 1. — The interest term is not uniform. With some savings-banks it is 1 
year; with others it is 6 months, commencing Jan. 1 and July 1; or 8 months, 
commencing Jan. 1, Apr. 1, July 1, and Oct. 1. 

Rem. 2. — If there have been no withdrawals within an interest term, savings- 
banks usually allow interest on money deposited at or before the commencement 
of each month or each quarter of that term from the commencement of such 
month or quarter to the close of the interest term. 

Rem. 8. — ^If, however, there have been withdrawals, they are deducted from 
the last deposits, and interest is computed upon the smallest balance remaining to 
the depositor's credit within each month or each quarter of the interest term. 

360. To find the balanoe of depoiit when there are no with- 
drawal!. 

Illustrative Examples. 

1. On Jan. 1, 1883, a depositor's balance in a savings-bank, whose 
interest term is 6 months, was $175. He subsequently made the fol- 
lowing deposits : Feb. 12, 1883, $60 ; Mar. 13, 1883, $25 ; May 9, 
1883, $30 ; June 24, 1883, $75 ; July 5, 1883, $90 ; Sept. 28, 1883, 
$125. What was the balance to his credit on Jan. 1, 1884, interest at 
4:% per annum being allowed on deposits from the first day of the 
calendar month on or before which they are made ? 

Solutioiu 

Bal. Jan. 1. 1888 $175x6= $1060 on deposit for 1 mo. of int term. 

Deposit Feb. 12 60x4= 240 " " " " " 

<i « <i << 



" Mar. 18 26x8= 76 

" May9 80x1= 80 

" Jane24 76x0= 



(I « « 14 

<4 4< <( 14 

41 44 44 (4 



Total deposit first term «$866 =8 ) $1896 

Interest deposit July 1 4.65 $4.66, interest aocmed first term. 

Bal. dae depositor Jnly 1. . . .$869.65 x 6=$2214 on deposit for 1 mo. of 2d term« 

Deposit, July 6 90 x 5= 460 " " " " " 

" Sept. 28 125 x8= 875 " " " " " 

Total deposit $584.65 8 )$8089 

Int deposit, Dec. 81 10.18 $10.18, interest aoomed second term. 

Bal. dne Jan. 1, 1884 $694.78 
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ExpUnation.— At the cloae of the flret interest term (Jnlj 1, 1883), tlTS twd 
been on deposit 6 fvU calendar months, which b eqniTalent to 9 times $176, or 
f 1000, on deposit for 1 month. The next deposit (f 00) having been made Feb. 13, 
ts not entitled to draw interest until the first Axf of the following nunitb; and 
hence, being on deposit 4 full calendar months, is equivalent to 4 times $60, or 
9S40; on deposit tor I month. Proceed in this manner with the remaining deposits 
of the flist Interest term (ending July 1), finding that the total deposits for that 
term are eqaivalent to a single deposit of |189C for 1 month, the interest of which 
tA A% per anniun is 1 of l<e of flBSS, or f4.ee. Add this interest to the total 
deposit {|S60), obtaining |S09.eo as the balance to the depositor's credit on July 1. 
At the close of the second interest term (}an. 1, 1BS4,) this balance (|3S8.6C) had 
been on deposit S fnll calendar months, which is eqaivalent to fl times |369 (frac- 
tions of a dollar being discarded in computing interest), or f9S14, on deposit for 1 
month. Continning as in the fintt interest term, it will \» found that the balance 
due the depositor on Jan. 1, 1864, was fBM.78. 

2. In the preceding example, what will be the balance to the 
depoeitor'a credit on Jan. 1, 1884, if interest at 4^ per snnam had 
been allowed on the smallest balance within each quarter of the 
interest term F 

Solntion. 
Balance Jan. 1, 1883. . . . .flTS x 2 = fSSO on deposit for 1 qaarter of first term. 
Deposit Feb. 12 » l , q- ,, 

" Mar. 18 WS *^ ' ^ 

" May9 

" June S4 

Total deposit, first term .tSSS = (43S " 

Interest deposit, July 1 . . 4.85 $485 x .01 = $4.80, aooroed interest. 

Bal. due deposiwr Jul; 1, 308.80 xi = $788 on deposit for 1 quarter of 2d term. 
DepositJulyO 90) . .. ., .. „ ,. 

" Sept.28 ._mj_ _ 

Total deposit, 2d term. . .$584.80 = $963 " ' " " 

Int. depmit, Jan. 1 9.53 $998 x .01 = $9.58, accrued interesL 

Bal. doe Jan. 1, 18S4. . . .$0AS.88 

ExpUnatton.— At the close of the AM intsnst term (Juir 1, 1883), $170 had 
been on deposit % quarters, which is equivalent to 2 times $175, or $800 on deposit 
for 1 quarter. During the first quarter of the interest term, two deposits had been 
made, that of Feb. 12 ($60) and of Har. 13 ($35), which being made after the com- 
mencement of the first qaarter (Jan. 1, 1888) do not draw interest until at the 
commencement of the next quarter (Apr. 1, 1888). $00 +$30, or $80, therefore 
draw intfiest for 1 quarter of the first interest term. The nest two deposits, that 
of Hay 9 ($80) and of June 24($70) being made after the commencement of the 
/ai4 quarter at the interest term, do not draw interest daring that term. $4S5 on 
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depsait for 1 full quarter at i% per Annnm = X% of $485, or |4S5 interest, 
which, added to the sum of the depoaite in that t«nii (9885), produces $368.39 as 
the balance due the depositor Jutj 1, 1883 ; etc. 

ExAMPLEt FOH Practice. 

1. On Jan. 1, 1883, a depositor's balance in a aaringB-bank whose 
interest term is 6 months, was $94. He afterwards made the follow- 
ing additional deposits : Jan. 27, %l% ; Feb. 4, $8 ; Feb. 19, %15 ; 
Apr. 8, $25 ; May IC, $30 ; June 4, $30. What was the balance to 
bis credit July I, 1883, interest at 4^ being compated from the first 
day of each calendar month ? 

2. A made the following depoaita in a savings-bank whose interest 
term is 3 months : June 9, 1883, *100 ; July 13, 1883, $30 ; Sept. 4, 
1883, t40; Noy. 15, 1883, t60 ; Jan. 8, 1884, $50; Mar. 9, 1884, 
$70. What was the balance dne July 1, 1884, interest at \% being 
computed from the first day of each quarter P 

3. What was the balance due upon the following savings-bank 
account on Dec. 31, 1883, the interest term being 6 months, and com- 
puting interest at 4'g from the first day of each calendar month ? 
Balance Jan. 1, 1883, $150. Deposits : Jan. 38, 1883, $30 ; Mar. 5, 
1883, 135 ; Apr. 16, 1883, $75 ; May 7, 1883, »45 ; Jaly 5, 1883, $60 ; 
Sept. 8, 1883, *50 ; Oct. 1, 1883, »aO ; Dec. 15, 1883, $45. 

' 4. On Jan. 1, 1883, a depositor's balance in a savings-bank, whose 
interest term is 6 months, was (175. He subsequently made the 
following deposiU : Feb. 12, 1883, 160 ; Mar. 13, 1883, t25 ; May 9, 
1883, $30; June 34, 1883, $75; July 5, 1883, $90; Sept. 38, 1883, 
1125. What was the balance to his credit on Jan. 1, 1884, the rate of 
interest being A.%, computed from the first day of each calendar 
month ? 

361. To find the balance of deposit when there are irithdntwsli. 

Illusthative Examples. 

1. A depositor's balance, Jan. 1, 1884, was $320, and his suhseqaent 
deposits were : Jan. 19, $50 ; Mar. 15, t40 ; Apr. 9, $75 ; Apr. 29, 
(25 ; May 6, (30 ; June 1, 160. His withdrawals were : Jan. 31, 175 ; 
Mar. 18, $20 ; Apr. 15, (10 ; May 23, (160. Wliat was the balance 
due July 1, 1884, the interest term being 6 months, computing in- 
terest at Q% from the first day of each quarter ? 



8 A VISOB-BAIfKB. 







1 




i\ 










ill 








1 




BalwKia. 




1 






^Balance Jan. 1. 


tsao 




JS201 






Jan. IS, 


«S0 




1870 






■■ 31, 




♦75 


12115 


♦298 


•ass X U=6=t4.42 


Mar. 16, 


MO 




1885 






I " 18, 




w 


1816 J 






(BatatKeApr.l. 






tSiS^ 






ipr. », 


VIS 




•Sin 






" 15, 




»io 


tsso 






\ •■ », 


%K 




H05 






M.J. 8, 


•» 




«435 






•■ as. 




flOO 


«a78 


$275 


$2TSx 11^=94.12 


Junal, 


twj 




1886 







Lost baluice, tS35 + Interest first quarter, $4.42 + Intereot second quarter, 
$4.12 = 9348.S4, b&luice due depositor July 1, 1884. 

ExpUaaticta— To ascertain the Bmalleat balance in each quarter, arrange the 
deposits and withdrawals in separate columns according to their leepective dates, 
drawing a double line at the close of each quarter to avoid mixing items belonging 
to different quarters. Then place in the column of balances the amount due the 
depositor after each deposit or withdrawal, repeating under the double line the 
last balance of deposit over such line, so that it, as the lint balance of the next 
quarter, may be compared with the other balances ot that quarter. The smallest 
balance in each quarter can then be readily noticed. Compote one quarter's 
interest upon the smallest balance in each quarter, and add the interest thus 
obtained to the last balance in the balance column, obUuning $843.S4 as the 
balance doe the depositor. 

3. In the preceding example, what was the balance due July 1, 
1884, if the interest term was 6 months, and interest at &% per 
annum was allowed from the first day of each calendar month ? 

Explanation. — To ascertain the Bmallest balance in each month, arrange the 
deposits and withdrawals in separate columns according ia their respective dates, 
and place in the third column the amount due the depositor after each deposit and 
withdrawal, as shown in the solution following. At the beginningot each montli, 
repeat the lost balance of the preoeding month eo that it, aa the first balance of 
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the new month, may be compared with the remaining balances of the same month. 
Since there is no deposit or withdrawal in February, the last balance in January 
($295) will not only be the first but also the least balance in February; and it 
will also be the first balance in March. Thus arranged, the smallest balance in 
each month can then be readily noticed, and should be written in a fourth column. 
Adding the column of smallest balances, we find they are equal to $1810 on deposit 
for 1 month, and one month's interest of $1810, 9,t^% per annum, is ^^ of $1810, 
or $9.05. Add the accrued interest $9.05 to the last balance in the balance 
column ($885), obtaining $344.05 as the balance due the depositor July 1, 1884. 

Solution. 



J}a*e, 



BaL Jan. 1.... 

" 19.... 

" 81.... 

Bal. Feb. 1.... 

Mar. 1.... 

" 15.... 

" 18.... 
Bal. Apr. 1.... 

" 9.... 

** 15.... 

" 29.... 
Bal. May 1.... 

" 6.... 

" 28. .. 
Bal. June 1.... 

•• 1.... 



$820 
$50 



$40 

$75 
$25 
$80 

$60 



8 



S 



$75 



$20 



$10 



$160 



I 



flq 



1^^ 



$295 
$295 
$295 

$815 

$275 
$885 

Or, $1810 



Interetit on SnuMeBt 



x^% =$1,475, Jan. int. 
xi^=$1.475, Feb. int. 
x^^ =$1,475, Mar. int. 



x|% =$1,575, Apr. int. 

xi^=$1.875, Mayint. 

x^% = $1.675, June int. 
$&.05, total int. 
xi%=$9.05, total int. 



Last balance ($885) +1 month's interest on the sum of the monthly balances 
($9.05)=$844.05, balance due depositor July 1, 1884. 



Examples for Practice. 

(In the following examples, imless otherwise stated, the interest term is under- 
stood to be 6 months, commencing Jan. 1 and July 1.) 

1. Balance the following savings-bank account to July 1, 1883, 
interest at 4^ being allowed on monthly balances. Balance due Jan. 1, 
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1883, t90. Deposits : Jan. 30, UO ; Feb. 18, 150 ; Apr. 8, tSO ; May 
I, t20; Jane 4, $40. Withdrawals: Jan. 15, t25; Feb. 8, tl5; 
Mar. 13, ISO ; May 8, «12. 

2. What vas due on the folloving Bavings-bank account, Jan. 1, 

1884, interest at 5^ per aunnm being allowed on quarterly balances ? 
Balance dae Jnly 1, 1883, tISO. Deposits : Ang. 15, $80 ; Ang. 31, 
♦80 ; Sept. 15, $50 ; Oct. 9, MS ; Nov. 1, ♦50. Withdrawals : Jnly 
8, (30 ; Aag. 4, t%0 ; Sept. 3, 935 ; Sept. 15, MO ; Oct. 6, tlO. 

3. A person deposited in a saving-hank, Jan. 1, 1883, tlS5 ; Jan. 
20, t30; Feb. 6, »5 ; Mar. 19, »75 ; Apr. 13, UO ; May 30, t50 ; 
Jane 18, t30. He withdrew Mar. 1, 125 ; Apr. 1, t20 ; Jane 5, t40. 
What was the balance dae the depositor July 1, 1883, interest at 6% 
per annnm being allowed on monthly balances ? 

4. A depositor's balance Jan. 1, 1884, was 1320, and his snbse- 
qaent deposits were : Jan. 19, t50 ; Mar. 15, t40 ; Apr, 9, (75 ; Apr. 
29, (25 ; May 6, 130 ; Jane 1, (60. His withdrawals were : Jan. 31, 
(75; Mar. 18, (30; Apr. 15, (10; May 28, (160. What was the 
balance due July 1, 1884, computing interest at 6^ from the first day 
of each calendar month f 



PARTIAL PAYMENTS. 

363. A Partial Faymant is a payment of only a part of a debt 
and its accrued interest. 

Rm.— A putiftl pBTment of a note is usn&IIr acknowledged bj iodoTBing on 
it8 bock tbe d&U and amount of the payment. 

363. When partial payments have been made on an interest- 
bearing note, the balance unpaid may bo found by the following 
method, adopted by the Supreme Court of the United States, and 
hence called tbe United States rule. 

364. Vnitod States rule for partial paTmeata. 

Illusthative Example. 
On a note of (3000, dated March 12, 1881, and drawing simple 
interest at G% per annum, are indorsed the following payments : 
August 18, 1881, (325. April 9, 1882, (75. July 3, 1882,(400. 
Dec. 4, 1882, (150. How much was due February 25, 1883 ? 
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Solntioiu 

Face of note or original principal t3000 

Interest from Mar. 12 to Aug. 18 (5 mo. 6 da.) 78 

Amount due at the time of the first payment (Aug. 18). $3078 

First payment to be deducted 325 

Debt unpaid, forming a new principal from Aug. 18 $2753 

Interest of new principal from Aug. 18 to Apr. 9 (7 mo. 21 da.) 105.99 

Since the 2d payment is less than this interest, compute the 

Interest of same principal from Apr. 9 to July 8 (2 mo. 24 da.) 38.54 

Amount due at the time of the third payment (July 8) $2897.53 

Second and third payments to be deducted ($75+ $400=) 475 

Debt unpaid, forming a new principal from July 3 $2422.53 

Interest of abore principal from July 8 to Dec. 4 (5 mo. 1 da.) 60. 97 

Amount due at the time of the fourth payment (Dec. 4) $2483. 50 

Fourth payment to be deducted 150 

Debt unpaid, forming a new principal from Dec. 4 $2333.50 

Interest of abore principal from Dec. 4 to Feb. 25 (2 mo. 21 da.).. . . . 31.50 

Amount due at the date of settlement (Feb. 25, 1888) $2365.00 

Rem. — It is usually apparent whether a payment is less than the accrued 
interest, as with the second payment of the solution ; in which case, interest could 
have been more conyeniently computed in one operation from the date of the pre- 
ceding payment (Aug. 18) to the date of the third payment (July 8), or for 10 mo. 
15 da., obtaining $144.53+, or the same interest as in the solution was obtained 
in two operations ($105.90 +$88.54 = $144.68). 

Bule. — ^I. Find the interest of the principal from the date of 
the note to the date of the first partial payment. If the first 
payment equals or exceeds the interest thus found, siibtra^ the 
first payment from the sum of the principal and its a^xrued 
interest, and consider ihe remainder as a new principal. 

n. If the first payment is less than the interest thus found, 
find the interest of the same principal to the dale of the next or 
of such subsequent partial payment at which the sum of the 
payments will equal or exceed the interest due at such dale. 
Sicbtract the sum, of the payments to that date from the sum of 
the principal and its accrued interest to that date, and consider 
the remainder as a new principal. 
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III. Similarly find the interest of the new printApal to the 
date of the nea^ partial payment. If tlie next partial payment 
is greater than the interest thi^ found, proceed as in I; but if 
less, proceed as in. II. So continue to the date of setUemeni. 

NoTB.— It will be obaerred in the foregoing rule (1) that » partial pajmeut in 
excess of the aocmed interest will have the effect of reducing the principal, since, 
after diBcharging such accrued intereat, there will remain a BUiplua to be so 
applied ; (2) that a payment less than the accrued intertet cannot have the effect 
of reducing the principal, since such pajment is not sufficient to diaohorge the 
accrued interest, which mvtl firtt be paid ; (3) that no new principal should exceed 
a preceding principal, since that would, in effect, be compounding interest on snch 
exoeas, which it is the purpose of the U. S. Bule to preTent. 

ExAHPLEt FOR PRACTICE. 

trSO. Washington, D. C, Julg 16, 188$. 

Thru gears after date, for value received, I promise to pay M. F. 
SiNOLAiB, or order. Seven Hundred and Fi/iy Dollars, mth interest 
at 6% per annum. J. F. O'Banhon. 

What was the balance dne July 18, 1885, if the following partis 
payments had been preTionsly made: Oct. 18, 1883, tl75; Jan. 12, 
1885, 1300 P 

(2) 
tlSOO. New Orleans, Aug. 8, 1880. 

Three years after date I promise to pay T. 0. Will, or order. 
Twelve Hundred Dollars, tetth interest at 8%. Value received. 

E. Bknbkl. 
The above not© contained indoreementa as follows : Sept. 13, 1881, 
$75 ; Oct. n, 1882, tSO ; Jan. 1, 1883, »35. What was the balance 
dne Sept. 13, 1883 ? 

(3.) 
t890. Mobile, Mar. 18, 1884. 

Two years after date I promise to pay to W. A. Fhank & Co., or 
order. Eight Hundred and Ninety Dollars, value received, with inter- 
est al 6%. B. G. Walker. 
The following payments were indorsed on the above note : 
May 13, 1884, $35. Feb. 3, 1885, 475. 
Ang. 5, 1884, 410. Dec 19, 1885, *160. 
What was due Mar. 31, 1886 F 
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$3500. BOSTOK, May 16, 1881. 

Three years after date, for value received, I promise to pay E. L. 
Thomas, or order. Three Thousand Five Hundred Dollars, with inter- 
est at 6%. F. S. Holmes. 

The following indorsements were made on the above note * 

Sept. 12, 1881, 1350^ ^ Jan. 18, 1883, $400. 
May 9, 1882, $75.-" ^ug. 5, 1883, $90. 

Oct. 8, 1882, $250./ Dec. 12, 1883, M50. 

What was the amount due July 3, 1884 ? 

6. On a mortgage for $5200, dated June 16, 1880, there were paid 
Aug. 12, 1880, $300 ; June 16, 1881, $125 ; Aug. 19, 1882, $1200 ; 
May 4, 1883, $50 ; and Dec. 24, 1884, $2000. What was the balance 
due Feb. 12, 1885, at 6^ ? 

365. Mercantile Bule for partial payments 

Illustrative Examples. 

1. By the merchants' rule, find the balance due July 18, 1886, on 
a note of $500, at %%, dated Sept. 15, 1885, and upon which were the 
following mdorsements : Oct. 12, 1885, $75 ; Dec. 18, 1885, $128 ; 
Mar. 9, 1886, $250. 

Solution. 

Pace of note, dated Sept 15, 1885 $500.00 

Interest of $500 from Sept. 15 to July 18 (806da.)at6^ 25.50 

Sum of principal and accrued interest at date of settlement $525.50 

First payment made Oct. 12, 1885 $75. 

Interest of $75, from Oct. 12 to July 18 (279 da.) 3.49 

Second payment, made Deo. 18, 1886 128. 

Interest of $128 from Dec. 18 to July 18 (212 da.) 4. 52 

Third payment, made Mar. 9, 1886 250. 

Interest of $260 from Mar. 9 to July 18 (181 da.) 5.46 

Sum of paymente and accrued interest at settlement 466.47 

Balance due at date of settlement $59.03 

Ezplanation.— By mercantile usage, if the time of settlement is one year or 
kiB from the date of a note, or other interest-bearing debt, the balance due is 

8A& 
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found bj iacrMsing the debt bf its aoomed Interest to the date of wttlement, Mid 
diminishing the result by the buid of tbe partial papnenta and the interest accrued 
upon each pay meot from the time it was made to the date of settlement. 

2. By the merchanta' role, find the balaace due Sept. 8, 1884, on 
a note of J1600, at 6%, dated Nov. 13, 1881, and upon which the fol- 
lowing payments were indoned : Jan. 1, 1883, tl26 ; July 13, 1883, 
tl50 ; Dec. 20, 1883, >300 ; Jan. 4, 1884, t400. 

Solution 

Fwaof noM, dated ITOT. U; 18BI tl600. 

InMnMof tmobomHiiT. IS.'Sl.toHoT. U.'M.a* « "''' 

Snmnf prindpalMiidlntanMalllrHTHTlT wttOa^m (1696. 

FlntianiwBt,madaJML4,I^ 1125. 

IntanM of SUB &om Jan. 4 ta Nov. U. un OH da.) 6.50 

Saanidiiarnast,madaJtilTU,int 1^0. 

IiiMntaftlaaAomJiilTUtciHDT. UUn (Utda.) 3.05 

8am of paynwuta and luMnrt at Orat jsarijr aMtlsDwat. t284. 65 

Balucedi^uidiwwpdaetpalfanDadatflnt jeuljHtllamnt tl411.45 

InMnataf$l«ll.«i&amNOT.U,'ta,ton(iT.U;'8S 84.69 

Bum of onr jatno^n] and lutanit at M jvarlj nttkaitot «1496.14 

•ndid iivniBiit,madaDec. KMeai WOO. 

iDlanKof •a»fM>mDK.»,<aB,toJIOT. O.'SS.ffVda.). .... 1Q.B5 

SmnorpBTiiiBituidUilntavMat ad jMrij atttkraeot 816.36 

BalanMdneaiidiwwiriiiclpalfaniwdatGd jtarlyastUemrat. tll79.79 

tntan«toftlin.7gtramIIor.U.<Ba,toaiia]tMtkm«Dt,BeFt.B,>MCKnda.) 69.19 

SnmotiwwpdiieliiduidlinaHtatdataaffiiialaBttk^nit 11338.98 

Vouth pajtuBnt m«da Ju. t, 18B4. $400. 

IiileHt<itt4inb«mJaiL«to6^StM8da.> 16.53 

SmnorpajmentaBdltilnUnrtatflna) mfeOmcm. 416.53 

Bilaixw floa at date oT anal wttlemsnt t832 45 

Explanation. — On not« mnning longer than one ]rear, mernhanta nsnallj 
charge interest upon the prinoipal from the time it oommenoed to draw interest to 
tbe end of the first interest fear, and allow interest on partial payments from the 
time thej were made to the end of the same intereet fear ; then, striking a balaooa, 
charge Interest upon the unpaid balance to the end of the second interest year, 
and from the amonot deduct the payments made within the second interest year 
and the Interest upon each payment from the time it was made ; and ao continne 
nnW the not« is foUf paid. If the date of tbe Anal settlement is lees than one yew 
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from the date of the next preceding settlement, the balance dae is found as 
explained in UL Bx. 1, and shown in the final settlement of IlL Ex. 2. 

Examples for Practice. 

1. On a note of $800, at ^%, and dated Mar. 4, 1883, are the fol- 
lowing indorsements : Apr. 1%, 1883, 175 ; Joly 9, 1883, 9150 ; Sept. 
5, 1883, 990 ; Dec. 8, 1883, 9200. What was due Jan 1, 1884 ? 

a. On a note of 91500, at 5^, dated Joly 5, 1882, were indorsed 
the following payments : Sept. 19, 1882, 9300 ; Noy. 5, 1882, 9200 ; 
Jan. 18, 1883, 9175 ; Mar. 3, 1883, 9350. What was due June 15, 
1883? 

3. What was the balance due Aug. 3, 1884, on a note of 9500, at 
t%y dated Dec. 15, 1883, and upon which the following payments had 
been made : Jan. 30, 1884, 9150 ; Mar. 31,1884, 980 ; May 2, 1884, 
9160 ; July 4, 1884, 975 ? 

4. On Sept. 9, 1881, I gave my note of 92000, at 6^, upon which 
I subsequently made the following payments : Nov. 20, 1881, 9325 ; 
Jan. 13, 1882, 975 ; May 25, 1882, 9472 ; and July 21, 1882, 9200. 
What did I owe upon the note Aug. 17, 1882 ? 

6. What was the balance due Mar. 15, 1885, upon a note of 
91725.40, at 5^, dated Apr. 19, 1884, and upon which the following 
payments were indorsed : June 7, 1884, 9150 ; July 1, 1884, 9136 ; 
Aug. 12, 1884, 975 ; Sept. 23, 1884, 9125 ; Noy. 18, 1884, 985 ; Dec. 
20, 1884, 9225 ; Mar. 5, 1885, 9178 ? 

6. On a note of 91800, at 6^, dated Nor. 13, 1878, were indorsed 
the foUowing payments : Jan. 16, 1879, 9100 ; Mar. 12, 1879, 950 ; 
July 3, 1879, 9250 ; Dec. 8, 1879, 9400 ; Aug. 15, 1880, 9300: What 
was the balance due Jan. 1, 1881 ? 

7. What was the balance due Sept. 8, 1883, upon a note of 95600, 
at 6^, dated Oct. 3, 1882, if it contained the following indorsements : 
Dec. 15, 1882, 9500 ; Feb. 28, 1883, 9800 ; June 13, 1883, 9450 ; 
Aug. 7, 1883, 91200 iy/ 

8. A note of 92500, at 6^, dated Mar. 4, 1881, bore the following 
indorsements : Feb. 8, 1882, 9800 ; July 9, 1883, 9500. What was 
the balance due May 9, 1884 ? 

9. What was the balance due June 13, 1885, upon a note of 91325, 
at 5^, dated May 6, 1882, and containing the following indorsements : 
Aug. 5, 1882, 990 ; Oct. 8, 1883, 9325 ; Jan. 1, 1884, 9150 ; July 6, 
1884, 9215 ; Oct. 8, 1884, 945 \ and May 13, 1885, 9286 ? 
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10. A note of $3600, at b%, dated Feb. 6, 1879, bore the following 
indorsementB : Jaly 15, 18?9, (300 ; Oct. 7, 1879, «125 ; Jon. 8, 1880, 
♦50 ; Aug. 3, 1880, W30 ; Dec. 19, 1880, »176 ; May 3, 1881, «200 ; 
Aag. 16, 1881. 1400 ; Jan. 1, 1883, tl50. What was the balance due 
Apr. 13, 1883 ? 

368. £j the Hew Hampdiin Kola, Then notes or other obliga- 
tions specif; that the intereet is payable aDooally (330), partial pay- 
meDts are appUed, first, to discharging the simple interest which has 
accmed upon the aonoal interest ; second, to discharging the annnal 
intereet ; and third, to reducing the principal. 

369. By the Teimont Snle, whether the time of final settlement 
is more or less than one year from the time the note begins to draw 
interest, only one balance is struck, and that at the time of final settle- 
ment as in HI, Ex. 1 of the mercantile rule, by increasing the principal 
by its accrued intereet to the date of final settlement, and dintiniohing 
the result by the sum of the partial payments and the intereet accmed 
on each payment from the time it is made to the date of final settle- 
ment. 

Bbm.— If the lotereat is contracted to be pnid annnsUj, the Tennont method 
of striking balances is tiie same •• Uie New Hampalure (308). 

370. By the Coniwotioiit Bole, if the time between the date of 
the note and the first payment, or between any considered payment 
and the one next preceding it, is one year or more, and the considered 
payment equals or exceeds the interest of the principal to the date of 
such payment, the balance is etmck at the time of making the pay- 
ment, as by the TJ. S. rule ; but if the time is less than one year, and 
the considered payment equals or exceeds the interest of the principal 
to the date of such payment, the balance due is found by adding one 
year's interest to the princip^, and deducting from this amount the 
sum of the partial payments made within that interest year and their 
accrued interest as in HI. Ex. 2 of the mercantile rule. If any pay- 
ment is less than the interest of the principal to the date of such pay- 
ment, no balance is struck for that payment, since to do so would be 
compounding interest on the balance of interest due. 

To the Teacher. — If aooA&ereA necessary, suitable examples under the rH:her 
partial pajment rulee can be selected for solution by tbe New Hampshire, Vemout, 
or Connecticut rules, 
36»-370 
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STOCKS AND BONDS. 

371« A Corporation consists of seyeral persons who are authorized 
by law to transact business as a single individual. 

Rbm. — ^The special act which legalizes the existence of a corporation and 
specifies its powen and obIigations» ia called its CharUr, 

372. The Capital Stock of a corporation is so much of its capital 
as is represented by its shares. 

Bu. — ^A Sliore is one of the equal parts into which the capital stock is 
divided. It usually represents |100 of the capital stock, though shares sometimes 
represent as low as |1 and as high as |1000 of the capital stock. Shares of |50 
and 925 are respectively called haHf-doek and quarter-^ioek. The owner of one or 
more shares of a corporation is called a stockholder of that corporation. 

373. The Far Value of a share is the value specified upon its 
" face/' and represents the capital stock for which it was originally 
issued. 

374. The Karket Value of a share is the sum for which it can be 
sold. 

Rkx. — ^When the market value of a share is grwier than its par value, it is 
said to be above par or cU a premium; and when its market value is Uee than its 
par value, it is said to be below par or ai a dieeotmi, 

375. The OroM Eamingi of a corporation embrace the total 
receipts from its business before any expense has been deducted. 

376* The Het Eamixigi of a corporation are its profits ; that is^ 
what is left of its gross earnings after all expenses have been paid. 

377* A Dividend is so much of the net earnings of a corporation 
as is divided among its stockholders. 

378. An Assessment is a sum levied upon the stockholders of a 
corporation to make up its losses or deficiencies. 

Bem . — Dividends and assessments are declared at a certain ^ of the par value 
of the «tock or at so much per share. 

379. The Preferred Stock of a corporation is so much of its capi- 
tal stock as has advantages over the remainder, or common stock, 
when dividends are declared. 
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Rem. — To preyent the management of an embarraseed corporation from paa^ 
ing out of the hands of its officers into those of a receiver appointed by a court, 
some of its stockholders or friends may extend pecuniary aid, for which new stock 
is issued, caUed preferred stock, because it is entitled to receiye a dividend of a 
specified per cent, out of the net earnings of the corporation before any dividend 
can be declared upon the remainder of the capital stock. 

380. Watered Stock is stock which has been inflated by distrib- 
uting among the stockholders extra shares for which no additional 
payment is required. 

Rem. — When the charter of a corporation forbids it to declare a dividend ex- 
ceeding a certain rate % of the par vfdue of its capital stock, or if its stockholders 
wish to keep the public in ignorance of its prosperity, its capital stock can be 
watered by issuing additional shares, so that a low rate of dividend upon the 
watered stock will produce as much income as a high rate of dividend upon the 
original capital stock. 

381* A Bond is an obligation to pay a certain sum of money at a 
specified time, with interest at a fixed rate % payable at regular 
intervals. 

Rem. 1. — Bonds are issued for money borrowed by the General Government, 
States, counties, cities, and business corporations. 

Rem. 2. — A coupon bond is one with certificates attached, representing the 
successive installments of interest. Each coupon is detached and presented for 
payment when the interest fof the period mentioned therein becomes due. 

Rem. 8. — ^A regietered bond is one which is payable to the owner, whose name 
is registered in the books of the corporation or government which issued it. Reg^ 
istered bonds can be transferred only by a properly acknowledged assignment. 

Rem. 4. — Government bonds usually derive their name from the rate of inter- 
est which they bear and the date at which they are due ; as 4*s of 1907 ; 4i*s of '01. 

382. (Inotations usually denote the price at which $100 par value 
of stocks or bonds can be bought or sold. 

Rem. 1. — Mining securities are usually quoted at so much per share, without 
regard to their par value. Thus, mining stock, the par value of which is $5 per 
share, may be quoted at 8, which denotes that its market value is $3 per share. In 
some cities, all stocks whose par value is less than $100 are thus quoted. 

Rem. 2. — Bonds of all denominations are quoted at the market value of each 
$100 of their face value. This is also the prevailing practice with stocks, except 
mining stocks. Quotations thus expressed are theoretically rates per cent. Half- 
stock worth $57 per share would thus be quoted at 114, the price of 2 shares or of 
$100 par. 
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383. Computations in Stocks and Bonds may be made in accord^ 
ance with the principles of percentage, the par value being the base ; 
and all other terms, as dividend, assessment, premium, discount, bro- 
kerage, income, and market value, are percentages. Hence, 

General Direction: If any of the aibove percentages is re- 
quired, multiply its two given factors ; if given, divide it by its 
given factor, and the quotient iviU be its remaining factor. 

Rem. 1. — The two factors of any of the preceding percentages are the par 
value of the stocks or bonds and the rate per cent, of that percentage. 

Rem. 2. — ^It should be remembered that the quotation is theoretically the rate 
% of market value (Rem. 2, 3822). Hence, since securities are bought and sold 
at their market value, the quotation regarded as hundredths must be the rate per 
cent, of prime cost if securities are bought, or of gross proceeds if securities are 
sold. 

Rem. 8. — ^If securities are bought through a broker, the rate % of gross cost 
equals the rate ^ of prime cost (quotation) plus the rate % of brokerage ; and if 
sold through a broker, the rate ^ of net proceeds equals the rate fb of gross 
proceeds (quotation) minus the rate % of brokerage. 

Rem. 4. — In stock computations, it is usuaUy more conyenient to operate upon 
shares (one-hundredth of the par value), and to regard all rates per cent, as dol- 
lamp&r share. Thus, a premium of 15^ = (15 per share ; a quotation of 115 = 
9115 per share ; a brokerage of }% = $i per share ; etc. 



EXAMPLE8 FOR PRACTICE. 

1. What is the dividend on $7500 par value of stock, if the rate of 
dividend is 4^ ? 

Par value (97500) x rate of dividend (.04)=dividend ($900). 
Number of shares (75) x dividend per share ($4) = dividend ($900). 

What is the 

a. Dividend on 93200 par of stock, if the rate of dividend is d^% ? 

3. Dividend on 87 shares of stock, if the rate of dividend is 12^^ ? 

4. Aasessment on 910500 par of stock ; rate of assessment 6^% ? 
6. Assessment on 123 shares of stock ; rate of assessment 7^^ ? 

6. Premium on 91800 par of bonds, if the rate of premium is 18^ ? 

7. Discount on 73 shares of stock, if the rate of discount is 8f ^ ? 

8. What is the market value of 912500 par of stocks, if the rate of 
premium is 9|^ ? 

Par value (912600) x rate of market value (1.09i)=smarket value (918640.88—). 
No. of shares (125) x market value per share (9100.125)=:market value (918640.68—). 
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What i* th« markot value 
0. Of 118600 par of bonds, if the r»te of premium ia 3^^ P 

10. Of 30 shares of stock, if the rate of premiam is %\% P 

11. Of 12600 par of stock, if the rate of diaconnt is 4^^ P 
13. Of 159 shares of stock, if the rate of disconnt is ^^^ P 

13. Of tl?00 par of bonds, if the quotation is 91{ P 

14. Of 12900 par of stocks, if the quotation is 100} P 

16. What is the cost of 17600 par of stocks bought at ^% premiam. 
including \% brokerage 7 

Fu value (17600) K nteof cost (193l^)=cost {|9509.SO). 

No. of shMsw (76) X cost of 1 shue (|135.13S)=<wet ot idl the 8hu«s (ISBOO.GO). 

[noluding \% brok»rig«, what li th« 

16. Cost of (8500 par of stock bought at 15}^ premium P 

17. Cost of :S3 shares of stock bought at 8^^ discount ? 

15. Cost of (3500 par of stock bought at 105^ F 
IS. Net proceeds of 78 shares sold at 75^ P 

30. Net proceeds of (5700 par of bonds sold at 18^^ premium P 

31. Net proceeds of 85 shares of stock sold at 26}^ discount ? 

33. If the par value of stocks is (6100, and the dividend $427, 
what is the rate % of dividend P 

Dividend (|437)-«- par v&lus ((6100)= rate of dividend (7^). 
Dividend ((42T)-i- No. shores (61)= rate per share {%t=1%). 
If the par value of atook la 

33. (6800, the assessment (304, what is the % of assesament P 

34. (5000, the dividend (318.75, what is the % of dividend P 

35. (8300, the premium (1182.75, what is the % of premium P 
3tf. (5400, the discount (681.75, what ia the % of discount P 

37. (3600, and the market value (4243.50, what is the qnotation P 
3S. (1400, and the market value (1515.50, what is the rate % of 
premium P 

39. (8000, and the market value (5370, what b the % of disooant F 

30. If the cost of 80 shares of stock, including ]^ brokerage, is 
(8760, at what quotation were they bought F 

Cost of aU the ahares ((87a0)-t- No. of Aan» (80)= cost of 1 share ((109)): 

Gross cost per sban ((100))— faroketsge per ahare ((}):=priine oost per share ((100}}. 

If, allowing \% brokeraga, 

31. The cost of 5S shares of stock is (5869, at what qnotation 
were they bought ? 



STOCKS AND BONDS. 255 

32. The cost of 47 shares is $5804.50, at what % premium were 
they bought ? 

33. The cost of 175 shares is $14743.75, at what % discount were 
they bought ? 

34. The proceeds of 92 shares are $7693.50, at what quotation 
were they sold ? 

36. The proceeds of 180 shares are $21465, at what % premium 
were they sold P 

36. The proceeds of 58 shares are $5031.50, at what % discount 
were they sold ? 

37. What is the par yalue of stock bought for $7712, at 20^^ 
premium ? 

Market value ($7712) -f- rate of market value ($1.20)) = par value ($6400). 
Market vaL ($7712) -t- market vaL per sh. ($120.60) = no. sh. (64 = $6400). 

What it the par value of ttook if the 

38. Dividend is $170.50, and the rate of dividend b\% ? 

39. Assessment is $1031.25, and the rate of assessment ^% ? 

40. Premium is $3293.75, and the rate of premium 19f^ ? 

41. Discount is $1550.25, and the rate of discount \Z\% f 

42. Market value is $7193.25, and the rate of premium A\% ? 

43. Market value is $7182, and the rate of discount 14^^ ? 

44. Market value is $4812.50, and the quotation 68} ? 

45. Cost is $1770.75, brokerage f^, and quotation 98^ ? 

Cost ($1770.75) -H rate of cost (98i + }^ =96|^) = par value ($1800). 
Cost of all the sh. ($1770.75) -t- cost per sh. ($98,871^ = no. sh. (18). 

46. Cost is $6631.25, brokerage \%y and quotation 1Z2\ ? 

47. Cost is $13530, brokerage ^%, and premium 12|^ P 

48. Cost is $12487.50, brokerage {%, and discount 17^ ? 

49. Net proceeds are $10436.25, brokerage \%, and quotation 75f ? 
60. Net proceeds are $4051.75, brokerage ^%y and premium 6|^ ? 

51. Net proceeds are $27320, brokerage \%, and discount 1^\% ? 

52. A gentleman sold 135 shares of railroad stock at 18}^ premium, 
paying \% brokerage. What were the net proceeds of the sale ? 

53. A man bought 150 shares of steamboat stock at 2|^ discount, 
and sold the same at \\% premium. What was his net gain, allowing 
\% brokerage each way ? 

54. A speculator sold through a broker 74 shares of canal stock, 
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and received 16336.35 as the net proceeda of the sale. At what quo- 
tation was the stock sold, allowing f Jg Tor brokerage ? 

6S. I bought stock at i\% discount and sold the same at 3^^ 
premium, making a net profit of t975. The brokerage each wa; waa 
\%. How many shares were inTOlved in the transactioB ? 

S6. A speculator sold 40 shares of stock at 15f^ discoant, paying 
{% brokerage. What were the net proceeds of the sale P 

B7. A retired merchant bonght 124 shares of stock for 914337.50, 
including ^% brokerage. At what % preminm were they bonght P 

BB. A broker, on his own acconnt, sold stock at 6}^ above par, 
and obtained t7908.75. How many shares did he sell ? 

B9. A man bought canal stock at 98} and sold the same at lOlf, 
receiving 96090 aa the net proceeds of the sale. What waa his net 
gain, allowing ^% brokerage each way ? 

60. A broker, on his own acconnt, gold 160 shares of B. ft 0. B. R. 
stock for 131800, realizing a profit of $340. At what quotation did 
he buy the stock F 

61. A man bought 200 shares of manafacturiDg stock at 135f , sold 
75 shares of the same at 136|, and the remainder at 138}-. What waa 
his net gain, allowing \% brokerage each way P 

62. I bought stock at 38|^ discount, received a dividend thereon 
of &%, and then sold ont at 31^^ discount, netting a gain of $384 after 
paying my broker \% for buying and the same for selling. What was 
the par value of the stock ? 

«3. A man bought 80 shares of N. C. R. R. stock for $5370, in- 
cluding brokerage at {%. At what % discoant waa the stock bonght P 

64. A capitalist drew a semi-annual dividend of b\% on his banking 
stock, and received $430. He afterwards sold 30 shares of that stock 
at 135 j, and the remainder at 137}, paying a broker \% tor selling. 
What were the net proceeds of the sale P 

384. The par value is always understood as the normal base in 
stock computations when no other base is mentioned ; hut in many 
problems, the investment, an abnormal base, is taken as the standard, 
in which case such abnormal baae is always mentioned. 

Buf. l.^In the exprearion "8^ stocks," "8^ bonds," the base of 8^ is 
nndentood to be the par valae, sinoe do other baae is mentioned ; but id the 
expression " stocks pajing 8J6 on the iDveetmeDt," the base of 8^ is tiie invest- 
ntent mtniiontd. 
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Rbm. 3. — When the rate }t on par tkIub and rate ^ on inTeatment ara both 
given in the same problem, the rate on paf rstoe aboold be connidered aa dollars 
of income per share (Rem. 4, 383), and the rate on InTeatment should be coDsid- 
ered as the nt« of thia [aoome. 

Example* for pRACTiee. 

I. At what price mast 6% Btock be pnrcliasecl to realise an rnooine 
of 8% on the iavestment 7 

Income per share (fS) ■*■ rate of inoome on inreetmeat (SJt) = iovestmant per 
■hare ((75). 

At what prioa must 

3. S^ stock be bought to realize 12^ on the inTestment 7 

3. 1% boDds be bought to secure 10^ on the inTeetment ? 

4. 6% stock be purchased to secure 4^ on the investmeut ? 

B. At what quotation must 6% stocks be bought to realize an in- 
come of i% on the inTeetment, brokerage for buying {% ? 

Income per share (93) ■•- rate of income on inTcetmont (4 jt) = inTestment per 
■hare ($isg. 

InTestment per share (|125) — brokerage per ahara ($}) = quotation ($134}). 

If In Hoh oaso the brokerage Is )^, at what quotation must 

tf. ?^ stock be bought to realize S% on the inTestment ? 

7. S% stock be bought to realize 5% on the inTeetment ? 

8. 8% stock be purchased to secure 10^ on the investment t 

9. What % on inTestment is realized by buying 8^ stock at 112| F 
Income per share ((9) ■*• inreetment per share (tlU.MQ = rate of income on 

inTestment (8j(). 

What % on Inveatmsnt win Im raallzad 

10. By purchasing 4% stock at 80 ? 

II. B; purchasing 6^ stock at 75 F 
la. By purchasing 8% stock at 180 ? 

13, By purchasing b% stock at 112}, brokerage i% additional F 
Income per share ((5) -i- inTestment per share (tll3|-f tl) = rateof inomnaon 

investment (4}^). 

14. By purchasing H% stock at 69^, brokerage ^% additional F 
IB. By purchasing 6^ stock at 112, brokerage ^% additional F 

16. By purchasing 5% stock at 139}, brokerage \% additional ? 

17. What % stock can be bought at 80 to yield fi^on investment F 
InTestment per share (feOf x rate on InTeetment (SJ() x: inoome per share ($4 

= ift on par, Rem. 4, 383). 
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What per mnL (took oin be bought 

18. At 871, <™<1 7^f>^^ ^% income on the investment ? 

19. At 125, &nd yield 4^ income on the inrestment ? 

20. At 60, and yield 5% income on the investment ? 

31. At IIS^, brokerage jt^ additional, to yield 8^ on investment ? 

Inveotment par share (|I19(4-t}) x rate on isTeatment (SjO = inoome per 
■hare «9=9^). 

23. At 119}, brokerage i% additional, to yield 5% on investment ? 

23. At 139}, brokerage i% additional, to yield 8^ % on investment ? 

34. Canal stock paying 7% annual dividends was purchased at a 
price that yielded 8% on the investment. What vas the cost of 80 
shares bought at that rate, brokerage }^. At what quotation was the 
stock bought ? 

3B. What per cent, stock can be bought at 79|, brokerage {% ad- 
ditional, to yield 5% on the investment P 

26. If I bay 6% bonds at 80 and 7% bonds at 115, which iuvest- 
ment will yield the greater per cent, of income on investment ? 

37. An investor purchased railroad bonds at 40<g below par and 
thus realized an income of 10^ on his investment. He purchased 
canal bonds bearing the same rate of interest at %Q% below par, and 
received on the canal bonds an annual income of t34(X). What did he 
pay for the canal bonds ? 

28. I bought 90 shares of stock at 126 and realized 6% per annum 
on my investment. What % dividend was annually declared thereon ? 

29. An investor bought sufficient 6% railroad bonds at 40^ below 
par to secure a semi-annual income of t340. What was the amount of 
his investment, including ^^ brokerage ? 

30. A speculator bought 150 shares of i% stocks at a price that 
paid 6% on his investment, and sold the same to a broker at 10^ profit. 
How much did the broker pay for the stock ? 

31. If a quarterly dividend of Z% be received on stock bought at 
75, what is the % of annual income on the investment ? 

32. A gentleman paid t8960 for 113 shares of stock, and realised 
5% on his investment when the annual dividends thereon were paid. 
What was the rate % at dividend received ? 

33. I bought U. S. i% bonds at 119j, brokerage }^ additional, and 
derive from the purchase a quarterly income of (300. How much did 
I invest ? 
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34. At what qaotation must XT. S. 4}^ bonds be bought to enable 
the buyer to realize 3% on his investment, allowing |^ for brokerage ? 

36. I paid $10600 for U. S. ^% bonds and realized m% per annum 
on my inyestment. What was the par yalue of the bonds ? 

36. How much must 50 shares of 9% stocks decline in market yaluQ 
to secure 10^ on the investment, if they are at present paying S% ? 

37. Bank stock bought at 110 yielded the purchaser semi-annual 
dividends of 5%. What per cent, of income, per annum, did he realize 
on his investment ? 

38. A merchant retired from business with a capital of $20916.25, 
and with it purchased $8000 par of 6% bonds at 106^, $5000 par of 6% 
bonds at 103|, and invested the remainder in manufacturing stock at 
96|, paying S% dividends. What was his annual income, the broker- 
age for buying each class of securities being i% ? 

39. On 94 shares of stock, I receive two semi-annual dividends, one 
of 6%, and the other of 4^, by which I realize an annual income of 10^ 
on my investment. What did I pay for the stock ? 

40. A gentleman bought 82 shares of stock at 106f , and sold the 
same at a net profit of $266.50. At what quotation were they sold, 
brokerage each way i%? 

41. A capitalist drew the quarterly interest on his U. S. 4^ bonds, 
amounting to $540, and afterwards sold the same at 124f . What 
were the net proceeds of the sale, brokerage i% ? 

42. A speculator purchased manufacturing stock at 105f , and sold 
the same at 108|, netting a profit of $236.25. The brokerage each 
way was ^%. How many shares, par $500, were involved in the 
transaction ? 

First find how many $100 shares, and divide bj 6. 

43. A lady invested $20948.75 as follows: $6160 in Maryland 
State 6% bonds at 96| ; $8225 in manufacturing stock at 87t, paying 
S% annual dividends ; and the remainder in steamboat stock at 73|, 
paying 10^ annual dividends. The brokerage was ^% for purchasing 
each kind of securities. What was her total annual income ? 

44. I sold $8600 par of 5% stock at 108^, and with the proceeds 
purchased 4^ stock at 53f • What was my annual gain, ^% being 
charged for brokerage each way ? 

46. If stock actually worth $80 per share be watered by issuing 
a stock dividend of 10^, what is the actual value of the watered stock ? 
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M. If money is worth 3% per aimnm, yrhat shonld be the qaota- 
tioQ of stock which declares diridends of 6% regalailj every year ? 

4T. A steamboat company divided 114000 of its net eamiogs 
among its BtookholdeTs, What waa the rate % of dividend, the capital 
stock being t3$0000 F How mnch did a stockholder receive who held 
a certificate for 50 shares (par tS5) ? 

48. A broker bought 140 shares of canal stock (par 150) at 9&|, 
and sold the same at IOS(. What was his gain ? 



49. The par value of a certun stock is (25 per share, and yields 
8^ dividends. How much greater fi of income would be realized on 
the same if purchased at $30 per share than if bought at par ? 

50. A gentleman pud 86( for canal stock paying 6% annual divi- 
dends, and received each year $480. What did the stock cost, incltid* 
ing brokerage at ^<^ ? 

61. I invested #7002.25 in 5^ bonds bought at 5f^ discount, 
brokerage i%. What is my annual income therefrom ? 

62. I rwlized 6% per annum on an inveatment id stock bought at 
119j, brokerage ^%. What semi-annual rate of dividend was regularly 
declared thereon f 

63. A gentleman bought TT. S. 4's of 1901 at 118f ; U. S. 4^*8 of 
'91 at 108^ ; and U. S. currency e's at 127. If bought at par, the 
sums invested in each kind of bonds would have been equal. His 
total income was $3480 per annum. What did he pay for the bonds, 
brokerage |^ ? 

64. What is the value of a ground rent of 1160 per annum, capi- 
talized at 5^ ? 

Rex.— To cspitaliia ■ groond rent means to find a nun of mooey which, if 
[daced at interest at tb« cnrreut rate }i per umum, will produce the »uiie inoome 
as the ground rent. 

66. What is the value of a ground rent of $120 per annum, if capi* 
talized at 6% ? 

66. Do I make a profit or suffer a loss by buying a $90 ground 
rent at a capitalisation of 6% and afterwards selling it at a oapitaliaa- 
tion of i\%, and how much ? 

67. I bought a ground rent of $80 per annum for $3000. At what 
rate % was the ground rent capitalised ? 
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68. An investor purchased a ground rent for $6000. He after- 
wards sold it at a capitalization of ^%, and realised a gain of $1500. 
What annual income did the ground rent produce ? 

69. At what price must 5% bonds, maturing in 1887, be purchased 
in 1884, to enable the investor to realize S% on his investment ? 

Solution. 

1887^1884=8 yean, time the bonds have to ran before maturity. 
9100 +($5 X 8)= $115, principal and interest of a $100-bond at maturity. 
$l+($.08x8)=$1.24^ value in 1887 of $1 invested in 1884 at 8% per annum. 
$115-t-$1.24=92|{, investment in 1884^ which at 8^ per annum will amount to 
$116 in 1887. 

NoTK. — In the above operation no allowance has been made for interest on the 
annual payments of interest. Various labor-saving tables, anticipating compound 
interest, etc., are in use by investors in obtaining results in bond investments. 

60. At what price must 4% bonds, maturing in 8 years from date 
of investment, be purchased to yield 6^ on the investment ? 

61. What must be paid for 6^ bonds maturing in 15 years from 
date of purchase, so that 7% may be realized on the investment ? 

62. At what quotation must 5% bonds, maturing in 12 years, be 
purchased so that 4^ per annum may be realized on the investment, 
allowing ^^ for brokerage ? 

63. If I purchase 6% bonds, maturing in 8 years from date of 
investment, at 85|, brokerage ^%, what rate % on my investment will 

I realize ? 

Solution. 

$100 +($5 X 8)= $140, principal and interest of a $100-bond at maturity. 

$140— ($85|+ $i)= $54.50, total income in 8 years from an investment of $85.50. 

($85.60 X .01) X 8= $6.84, interest on an investment of $85j^, at 1^ j)er annum, for 

8 years. 
$54.50-i-$6.84=:7fH%, required rate % per annum on the investment. 

KoTB. — ^In the above operation, as in that of Ex. 59, no allowance is made for 
interest on the annual payments of interest. 

64. What rate % per annum do I realize on my investment if I buy 
6% bonds, maturing in 20 years, at 112 ? 

66. I can purchase 4^ bonds, having 20 years to run, at 120, and 
6% bonds, having 3 years to run, at 105. Which is the better invest- 
ment, and how much greater rate % per annum will I realize ? 

66. What rate % per annum is realized on an investment in 5% 
bonds maturing in 12 years, purchased at 93|, brokerage ^% ? 
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ST. If, ia each of the following colamnB, the terniB marked V are 
^ren, how may the term marked ? be foand ; and why ? 





(1) 

V 

? 


(3) 

V 

? 


(8) 

V 

V 

'i 


V 
V 

? 


C6) 
V 

V 

? 


(6) 
? 

f 


(7) 
? 

V 


(8) 
? 

¥ 


7 
V 

♦' 


? f 
.. ? 

■ ■ f 
y •■ 


(12) (18) 

f -. 
.- ? 
? .- 
.. f 


(") 


lUte of premium 

" " discount 


7 






Market Tftlue. 







PwTilue 

" " quotation 

" " iacome on invwtm't. 
looome 


[IB) 

V 

? 


(16) 

¥ 


[17) 

f 
? 


[18) 

y 
y 
y 
? 


(19) 

y 
? 
y 


(30) 

y 
y 
? 
y 


(31) 

? 

y 

y 


(23) 

y 
y 

? 


(33) 

y 
y 

? 
- 


(84) 

y 

y 
y 

7 


(25) 
7 

y 


(28) 
7 

y 
y 

y 


(87) 

y 
y 
y 

y 





















EXCHANGE. 

B is the system by which debts to persona in distant 
places are paid by means of written orders, called Drafts or BtSs of 



Ben. 1, — A in Baltimore maj liaTe a bill against B in Cincinnati of $6000 for 
canned fruits, and C in Baltimore m»r owe D in Cincinnati $0000 for bacon. In 
tiiiB caae, A in Baltimore can draw on B in Cincinnati for $SO0O, and, either him- 
■df or through the medium of a banker or broker of Baltimore, sell the draft to C, 
wbo transmits it to D. D of Cincinnati preaents it to B of Cincinnati for paf- 
ment ; and both debts are thus paid without incurring the risk or inconTcnience 
of transmitting monej to and fro. This is called ezehange, becsnae the debt of B 
to A in a ditlant citf is exchanged for the more oonrenient debt to D in his own 

Rbh. 3. — Exchange is aanallj oondnoted throngfa banker? or brokerB, who baj 
commercial bUls on distant cities and mail them for collection to their correepond- 
aats in those cities. Drafts or bills of exchange are then drawn on their corio- 
ipondents for the whole or KOJ required part of the som thns placed to tbeir 
cndit, and sold to persons who hare debts to pay in tbcae cittes. 
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386. A Draft or Bill of Szohange is an order written by one per- 
son (called the drawer) directing a second person (called the drawee) 
to pay a specified sum of money to a third person (called the payee), 
or to the payee's order. 

Rem. 1. — ^A Foreiffn BiU of ExehangB is one in which the drawer and drawee 
reside in different countries ; and a Domestic or Inland BiU of Exchange is one in 
which the drawer and drawee reside in the same country. • 

Rem. 2. — Domestic or inland bills of exchange are usually called drafts ; and 
are distinguishable as sight drafts when they are payable upon presentation, and 
as time drafts when they are payable at a certain time after the date of the draft, 
or after the date of its presentation for acceptance. 

387* An Aoceptanoe is an agreement by the drawee to pay the 

sum specified in the bill of exchange ; and is denoted by writing the 

word '' accepted " across the face of the instrument, with his signa- 
ture ; and if payable a given number of days after eight, writing the 

date of his acceptance. 

388. Bills of exchange are negotiable or non-negotiable upon the 
same conditions, and are subject to the same indorsements, and to 
the same protest if not paid at maturity, as promissory notes (see 341 
to 343^ inclusive). 

Rem. — ^The date of maturity of bills of exchange is ascertained in the same 
manner as that of notes (345) ; and, in the United States, excepting sight drafts, 
are allowed 8 days of grace, unless the phrase " without grace " is mentioned. In 
a few States and Territories, even sight drafts are allowed days of grace. 

389* The Face or Far of a bill of exchange is the sum expressed 
therein in words (or both words and figures). It is the original obli- 
gation exclusive of interest, premium, discount, etc. 

Rem. 1. — ^When exchange on a given place sells for more than its face or par 
value, exchange on that place is said to be above par or at aprenwwn; and if it 
sells for less than its face, it is said to be hetowpar or at a discount* 

Rem. 2. — If there is an equality of debts between two cities, say Mobile and 
Philadelphia, the course of exchange on either city at the other will be at par ; 
but if Philadelphia owes Mobile more than Mobile owes Philadelphia, exchange 
on Mobile will be above par at Philadelphia, since there will be in Philadelphia 
more buyers of Mobile exchange than there are sellers ; and in Mobile, exchange 
on Philadelphia will be below par, since the|[e will be in Mobile more seUers of 
Philadelphia exchange than there are buyers. The variation of exchange, whether 
at a premium or discount, between any two cities, will not exceed the cost of 
safely transmitting the money from the debtor city to the creditor city. 

886-389 



264 



SXCHANBM. 



DOMESTIC EXCHANGE. 

390« DomeBtio or Inland SzcLange is exchange between two 
cities of the same country. 

SIGHT DRAFT. 



t700. Baltimobb, Feb. f^, 1886. 

At Sight 

Pay to the order of F. A, Seedier, 

Seven Hundred DoUars. 



To FnsT National Bakk, 
No. 49SS. FhUadelphM. 



J. D. Wheeleb^ 

Ccuhier. 



EzpUnation.^F. A. Sadler, a merchant of Baltimore, owes 9700 to S. A. 
Morris of Philadelphia, and in payment of the debt F. A. Sadler procures from 
the Drovers and Mechanics' National Bank a draft of (TOO on the First National 
Bank of Philadelphia, payable to the order of himself. He then indorses on the 
back of the draft "Pay to the order of S. A. Morris" with his (F. A. Sadler's) 
signature, and sends it in a letter to S. A. Morris. If the letter is lost or stolen, 
the draft will be Talnelees to any other party than S. A. Morris (see restrictive 
indorsement, Rem. 4, 842). When S. A. Morris receives the draft, he can 
indorse it in blank and present it to the First National Bank of Philadelphia for 
payment, and in this manner receive the $700 due him by F. A. Sadler. 

TIME DRAFT. 



9900. Baltimobb, Feb. £7, 1886. 

At thirty days sight 

Pay to the order of W. W. Thornton £ Co 

Nine Hundred. Dollars. 

Value received^ charge to acct. 

To Beoww Beos. & Co. A. Bbown & Sons. 

No. 78S9. Chicago, lU. 



Eacplanation.— The above time draft was purchased by W. W. Thornton & 
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Co., who indoned upon its back ^'Paj to the order of W. T. Blair & Co./' with 
signatore, and forwarded it to the indorsee. When W. T. Blair & Co. receive the 
draft, they present it for acceptance to Brown Bros. & Co. The draft then becomes 
legally due 80+8, or 88 days after date of acceptance. 

391. In domestic exchange the face of the draft is regarded as 
the base ; and the premiam, discount^ interest if a time draft, and 
market yaiue ( = prime cost if a draft is purchased or gross proceeds 
if one is sold), are regarded as percentages. Hence, 

General Direetion : // any of the preceding percentages is 
required, multiply its two given or obtaincMe factors ; if given, 
divide it by its given or obtainatle foAstor and the quotient will 
be its other fa/stor. 

Bek. 1.— The two factors of any of the preceding percentages are the face of 
the draft and the rate % of that particular percentage. 

Bek. 2l — ^The rate % of market yalue (if a sight draft) is the rate of the face 
(100^) -f the rate % of premium, or ~ the rate % of discount. 

Bkm. 8. — ^The rate % of market value (if a tune draft) is the rate % of market 
value of a sight draft (Bern. 2) — the rate % of interest for the given time increased 
by 8 days for grace (Note, 327). 

Bem. 4. — Since drafts are bought and sold at their market value, the rate % 
of market value will also be the rate % of prime cost if drafts are bought ; or the 
rate % of gross proceeds if they are sold. 

Bek. 5. — Brokerage, if included, is usually estimated upon the fnarM value of 
a draft, that is upon its prime cost if purchased, or upon its gross proceeds if sold. 
Brokerage is added to the market value to find the gross cost of a purchase, or 
subtracted from the market value to find the net proceeds of a sale. 

Bem. 6. — Interest on the face of a time draft should be computed for the given 
time + 8 days for grace, at the legal rate of the State in which the draft is pur- 
chased if no special rate is designated, and deducted from the face of the draft. 
Hence, the cost of a time draft is less than the cost of a sight draft (by the interest 
on its face), if both are purchased at the same rate of exchange. 

Examples for Practice. 

1. What is the cost of a sight draft of I960 at 1% premium ? 

Face of draft ($900) x rate of premium (f %) = premium (|G). 
Face of draft ($960) + premium ($0) = cost of draft ($966). 

What it the oott of a tight draft 

2. Of 17200 at i^ premium P 4. Of 13200 at |^ discount ? 

3. Of 18500 at i% discount P 6. Of 11500 at 1% premium ? 

391 
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«. What ia the ooet of a eO-da; draft of 11600 st \% disconnt, 
intereBt &% ? 

Pmw of draft (IIOMQ x nteof disooimt (|iC) = diaooont (90), 
Intenst of $1600 for 68 days at 6^ = 916.80, discount for intorert. 
Face of dmft ($1600) - total discount («e + $ie.8(^ = cost (llSn.aO). 

7. What is the coat of a 30-day draft of $800 at |^ premium, 
interest 6% ? 

Pace of draft ($800) x rate of premium ((^) = premium ($6). 
Interest of $800 for 88 da^s at 8^ = $4.40, discount for interest. 
Face of draft ($800) + net premium ($6 - $4.40} = cost ($801.60). 

What i* the ooit of 

8. A 60-day draft of $3500 at i% premiam, interest 6% ? 
0. A 30-day draft of $1800 at i% premimn, interest 8% ? 

10. An 18-day draft of $3500 at i% disconnt, interest 10^ ? 

11. A 16-day draft of $750 at ^% premium, interest 5% ? 
13. A 30-day draft of $5000 at l% disoonat, interest 6% ? 

13. What is the face of a sight draft which caa be bought for 
$1493.50, it the conrae of exchange is j,% discount ? 

Coat of draft ($1492.00) -»- raU ^ of coat (100^ - 1^) = face ($1S00). 

What ia the Akw of t tight draft which oan be bought 

14. For $839.15, if exchange is at \% premium F 
16. For $350.66, if exchange is at 1% discount ? 

16. For 17518. 76, if exchange is at ^% premiam ? 

17. For $134.98, if exchange is at 1% discount ? 

18. For 11310.50, if exchange is at 1% premium ? 

I». What is the face of a 30-day draft which can be bought for 
$4416.16, at i% disconnt, interest 6% ? 

.88-1-60 = .OOOS, rate of interest for 88 da. (Note, 327). 

Rate of face (100^) - rate of exchange disot. (Ift) - rate of disot. for intorcBt 
(.0065) = rate of coat (.oeOTB). 

Coat ($4416.16) -»• rate of ooet (.06575) = faoe of draft ($4480). 

30. At ^% premium, what is the face of a 69-day draft which can 
be bought for $165.37, interest 10^ ? 

.73 -•- 86 = .03, raUofint«niBtfor73da.(Not«,S27). 

Rate of faoe (100%) + rate of exchange prenunro (.OOf) — rate of disoouut for 
Interest (.03) = rate of coat (061 %). 

Cost ($16S.37) -H raU of cost (.96870) = face of draft ($168). 
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What is the face of a time draft which can be bought 

21. For $120.84, if payable 30 days after sight ; premium 1\%, in- 
terest %% ? 

22. For $1579.20, if payable 45 days after sight ; discount ^%y 
interest 6^ ? 

23. For $711.90, if payable 77 days after sight ; premium \%y 
interest 9^ ? 

24. For $1179.90, if payable 60 days after sight; discount \%, 
interest 6^ ? 

26. A merchant of Baltimore bought a quantity of dressed beef 
from a firm in Chicago, and remitted in payment a sight draft for 
$1836. What did the merchant pay for the draft at \% discount ? 

26. A firm in Nashville bought a 60-day draft on Boston of $3600 
at \% discount. What was the cost, allowing interest at %% ? 

27. A resident of Philadelphia found that to remit a 60-day draft 
in payment of a debt in Milwaukee, at ^% premium and 6^ interest, 
would cost $1197.90. What sum did he owe in Milwaukee ? 

28. A commission merchant of Charleston sold for a firm'in Boston 
a consignment of English crockery. The sales amounted to $12240, 
and his commission 3^. With the proceeds, the commission merchant 
bought a 30-day draft on Boston at \% discount and 6^ interest. 
What was the face of the draft ? 

29. I bought a 45-day draft at \% premium, and paid $2395.60. 
What was the face of the draft, interest 6^ ? 

30. A cotton broker of New York bought a 30-day draft on Savan- 
nah of $5600 at ^% discount, paying '^% additional for brokerage, 
rate of interest 5^. How much did he pay for the draft ? 

31. A commission merchant sold a consignment of 15380 bushels 
of wheat at $1.40 per bushel, charging 2% for commission, and $94 
for other expenses. If exchange is at \% discount and interest 6^ per 
annum, how large a draft, payable 20 days after sight, can he buy 
with the net proceeds, allowing 4 days for the acceptance of the draft ? 

32. A commission merchant of San Francisco bought for a firm in 
Philadelphia a consignment of tea costing $15000. The rate of com- 
mission for buying was %%. The firm in Philadelphia remitted a 15- 
day draft for the amount due, at i% premium. What did the firm 
pay for the draft, rate of interest %% f 

33. If, in each of the following columns, the terms marked y are 
given, how may the term marked ? be found ; and why ? 
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Face of draft 

Rate of premium 

" " discount 

" "interest 

" " brokerage . . , . 

Days to maturity 

Market value. 

Gross cost (purchase) . . 
Net proceeds (sale). . . . 



(1) 
V 
V 



(2) 
V 



(3) 
V 
V 



? 



(4) 
V 

• • 

V 
V 



V 

? 



(6) 

V 
V 

• . 

V 
V 
V 



(«) 

V 
V 

. a 

V 
V 
V 



(7) 
V 



V 
V 
V 
V 



? 



(8) 



V 
V 
V 
V 



(») 



? 

V 



(10) 



(11) 

? 

V 



(12) 

? 



(13) 
? 



(14) 
? 



FOREIGN EXCHANGE. 

392. Foreign Szcluuige is that which is carried on between dif- 
ferent countriea. 

Rex. — ^Foreign bills of exchange are usually drawn at sight (sometimes called 
" short exchange ")» or at dO days after sight (sometimes called "long exchange"). 
Three days of grace are usually allowed on foreign bills of exchange. The price 
of long exchange is less than that of short exchange by the interest on the face of 
the draft for the difference in time between the two dates of maturity. 

393. The Par of Bzohange is the established value of the mone- 
tary unit of one country, expressed in the currency of another. 

Rex. 1. — ^The intrinsUpar of exchange is the real or intrinsic yalue of coins 
estimated by the weight and purity of the metals of which they are composed. 
Thus, the intrinsic par of the soyereign or £ of Great Britain compared with the 
monetary unit of the United States (the gold dollar) is $4.8665 ; the sovereign con- 
taining 118 grains of pure gold, and the dollar 28.22 grains, and 118-4-28.22 = 
4.8664|H{« or practically 4.8665. The intrinsic value of the standard coins of 
foreign countries is estimated by the Director of the U. S. Mint, and on the Ist of 
January of each year is proclaimed by the Sgcretary of the Treasury. 

Bex. 2. — ^The commereial par of escehange is the market value of the coin or 
currency of one country estimated by the requirements of trade between it and 
another country. 

394. A Bet of Szohange is a bill of exchange usually drawn in 

sets of three, of the same tenor and date, and so worded that when 

one of the set is paid, the others become void. 

Bex.— The object of a set of exchange is to provide against loss in transmit- 
ting from one country to another. The bills are sent either by different routes, or 
by the same route at different dates. Sometimes only the first and second of the 
set are sent, and the thixd is preserved. 
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SET OF BXCHAKGE. 



Exchange for £500. New Toek, March 10, 1886. 
Sixty days after sight of this First of Exchange 

(Btoond and 1%M of fhe MDM ttnor and dstt OBpiid), 



Pay to the order of Messrs. J. £. Mobsb & Co 
Five Hundred Pounds Sterling 

Yaloe noetvad, and dMige fhe «ma to Mooant of 



^ J. S. MOMAV & Co.» 

London. 

No. 149. Dbexel^ Morgan & Co. 



i 
2 




Exchange for £600. New York, March 10, 1886. 
Sixty days after sight of this Second of Exchange 

(Ftaat and Thbd of fhe aame tenor and dftta unpaid), 

Pay to the order of Messrs. J. E. Morse & Co 

Five Hundred Pounds Sterling 

Yahw raosNod, and chaige tbe aama to aooonnt of 

To J. S. MosoAN & Co., 

London. 

No. Vfi. Drbxel, Morgak & Co. 



3 
f 



Exchange for £500. New York, March 10, 1886. 
Sixty days after sight of this Third of Exchange 

(Ibat and 0aeoQd of iba aama tenor and date unpaid). 

Pay to the order of Messrs. J. E. Morse & Co 

Five Hundred Pounds Sterling 

Yahw feeatred, and chaige fhe aama to aocoont of 

To J. S. HoMAV & Co. 

London. 

No. 149. Drexel, Morgan & Co. 
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395. A Letter of Credit is a circular letter issued by a banking 
house to persons who wish to travel abroad, and addressed to bankers 
generally, and to its own correspondents particularly, in the different 
countries which the traveler is about to visit, requesting them to 
supply the traveler with money in sums to suit his convenience until 
the total amount specified in the letter has been obtained. 

Rem. — ^The difference between a hiU of exchange and a letter of credit is, that 
the former is paid at one designated place, at one fixed time, and in one stated 
amount, and the latter is payable at several places, at different times, and in 
variable amounts. 

396. The Kate of Foreign Exchange is the market value of the 
monetary unit of one country estimated in the currency of another. 

Rem. 1. — When the cost of exchange on a country is greater than the intrinslo 
value of the coin represented by its face, to a point beyond the cost of safely trans- 
mitting such coin to that country, gold is exported at a profit ; and when less than 
its intrinsic value, beyond the cost of shipment and insurance, gold is imported at 
a profit. Hence, the commercial par of exchange cannot be greater or less than 
the intrinsic par to a point beyond the express charges and insurance of shipping 
coin or bullion from one country to the other. 

Rek. 2. — ^American exchange on Great Britain is quoted by giving the 
exchange value of £1 in dollars ; on France, Belgium, and Switzerland by giving 
the exchange value of $1 in francs ; on Holland by giving the exchange value of 
1 guilder in cents ; on Germany by giving the exchange value of /our reichsmarks 
in cents. 

397. To find the cost of a foreign bill of exchange. 

Illustrative Examples. 

1. How mnch must be paid for a bill of exchange on Liverpool of 
£320 178. 6d., purchased at 4.86 ? 

Solution.— £820 17s. 6d. = £820.875. If £1 of exchange is worth |4.86, 
£820.875 of exchange must be worth 820.875 times %iM, or $1559.45 + . 

2. What is the cost of a bill of exchange on Paris of 1766.30 
francs, bonght at 5.19)^ ? 

Solution.— 1766.80-4-5.195 = 840. If 5.19| francs of exchange are worth $1, 
1766.80 francs of exchange are worth as many times $1 as 1776.80 fr. are times 
6.19i fr., that is, 840 times $1, or $840. 

3. What is the cost of a bill of exchange on Frankfort of 800 
reichsmarks, purchased at 94} ? 
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Solution.— <$. 94875 X 800)-4-4 = $189.75. If 4 marks of exchange are worth 
$.941, 1 mark is worth \ of .94} ; and 800 marks, 800 times \ of $.94}, or $189.75. 

Knle. — Divide the fdce^ of the bill by the quotation if both 
express similar monetary units ; or multiply the quotation by 
the face of the bill if they express different monetary units. 
The result in either case tvUl denote the market value in U. S. 
money. 

Note 1. — ^In German exchange, divide the result of the rule by 4. 

Note 2. — ^BiUs of exchange are sometimes bought and sold through brokers; 
in which case brokerage is computed on the market ralue (=:prime cost if a pur- 
chase, or gross proceeds if a sale), and added to the market yalue to And the total 
cost to the purchaser, or deducted from the market value to find the net proceeds 
due the seller. 



Examples for 

Find the oott. 
Fcics of draft. Quotaium. 

1. £340 4.85i 

2. £800 4.86i 

3. £350 2s. 6d 4.85| 

4. £730 128. 6d 4.85i 

6. 3175.30 francs. . . . 5.18} 

6. 418.75 " 5.19^ 

7. 5200.25 " 5.19| 



Practice. 


t 


Find the oott. 




Face of draft. 


Quotaiion. 


8. 750 gailders. . . . 


...40t 


9. 3820 " 


. . . 39J 


10. 1830 " 


. . . 40J 


11. 5700 " 


...40| 


12. 1500 reichsmarks 


. ..94i 


13. 1800 


. . . 95i 


14. 3200.36 " 


. ..94J 



16. A merchant of New York bought of Olenn & Co.^ Manchester^ 
Eng.y 840 yards cassimere at 16s. 8d. per yard ; 500 yards tweed suit- 
ings at 123. 6d. per yard ; and paid by bill of exchange on Liverpool 
at 4.84}. What was the cost of the bill of exchange ? 

16. What is the cost of a bill of exchange on Oeneva of 3475.75 
francs, exchange being 5.19} ? 

17. An exchange banker sold a draft on Amsterdam of 2732 guil- 
ders at 40{. What did he receive for the draft ? 

18. What is the cost of a draft on Berlin at 60 days' sight of 9325 
reichsmarks, exchange 94} ? 

19. I purchased, through a broker, a bill of exchange on London 
of £750 5s. at 4.85}. What was the total cost, brokerage i% ? 

20. I sold, through a broker, a bill of exchange on Bremen of 815 
reichsmarks at 95}. What were the net proceeds due me, brok. \% ? 

397 
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398. To find the fitoe of a foreign bill of ezehange. 

ILLU8TRATIVE EXAMPLES. 

1. I paid $285 for a bill of exchange on Bremen bought at 95* 
What was the face of the bill ? 

Soltttion. — Sinoe the quotation denotes the market prioo of 4 marks, as manj 
times 4 marks can be bought for $286 as $.96 is contained times in $286, th&t is, 
800 times 4 marks or IdOO marks. 

2. I sold, through a broker, a bill of exchange on Havre and real- 
ized $3196 as net proceeds. What was the face of the bill, exchange 
being 5.19}^, and brokerage \%J 

Solution. — $dl96H-(100^— (^)=$8200, gross prooeeds or market value. 
6.10} fr. X 8200=10616 francs, face of bill. 

Kule. — Dwide the market value by the quotoMofi, if both 
express similar monetary units; or mvZtipLy the quotation by 
the market value, if they express different monetary units* 

Note 1. — If brokerage is included, divide the gross cost in purchasing a draft 
hj 100% +rate of brokerage; or the net proceeds in selling a draft by 100% —rate 
of brokerage. The quotient in either case will be the market value of the draft. 

Note 2. — 307 is applied when the remitter owes money which is payable 
where the payee resides, in which case the face of the bill should equal the debt, 
and all expenses of transmission should be defrayed by the remitter. 308 is 
applied when the remitter owes money which is payable where the remitter lives, 
in which case the total cost of the bill should equal the sum owed, and all expenses 
of transmission are deducted therefrom to find the face of the bill. 
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Examples for Practice. 



Find the faoe of a bill of exchange. 

Market value, Cowree of exchanffe. 

U.S6i to £1. 
$4.87i " " 
5.20| fr. to $1. 
6.19i 



1. $6126.75. 

9. $2730 . . 

3. $800 . . . 

4. $324 . . . 



€€ €< €€ 



Market vakte. Coume of exchange, 
6. $1489.50 . 41|^ to 1 guilder. 

6. $181.44. . 40^^ " 

7. $304.80. . 95^ to 4 marks. 

8. $852.75. . 94J^ " 



tt 



What is the fkoe of a bill of exchange which can bo bought 
0. For $5807.25, if quoted at 4.85 to tho £, brokerage i% ? 

10. For $1834.80, if quoted at 5.19| fr. to the dollar, brok. i% ? 

11. For $7584.32, if quoted at 40}^ to the guilder, brokerage ^% ? 

12. For $8500, if quoted at 95^ to 4 marks, brokerage ^% f 
898 
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13. I bought, through a broker, a bill of exchange on Sheffield, 
and paid $3889.70. What was the face of the bill, the course of 
exchange being 4.85, and the brokerage \%^ . 

14. I sold, through a broker, a bill of exchange on Bristol, Eng., 
at 4.85, and received $3580. 02 j^ as net proceeds. What was the face 
of the bill, brokerage \% ? 

16. The cost of a bill of exchange on Bordeaux, bought at 5.20, 
was 1941.175, including \% brokerage. What was the face of the bill ? 

16. A merchant sold 362 Mexican dollars at 88^ cents each, and 
invested the proceeds in a bill of exchange on Amsterdam at 40. 
What was the face of the bill ? 

17. What is the face of a bill of exchange on Hamburg which can 
be bought for $756,945, when the course of exchange is 94^, and the 
rate of brokerage for buying \% ? 

18. If Illinois Central K K stock is quoted in New York at 142, 
what should be the equivalent London quotation, the course of ex- 
change being 4.85^ ? 

Explanation. — American securities are Solution, 

quoted in London at an assumed valuation X42^ of $5 =$7 10 

of $5 to the £. Hence, multiply the Ameri- a« ^1 . ^j^ QKK-liic o.i i e/ 

can quotation by IS, and divide the product •^•Ai>-T-f4:.500_14b.^4 + %. 

hy tJ^ rate of eaxhange. 

19. What is the equivalent London quotation of Lake Shore B. B. 
stock, quoted in New York at 109, the course of exchange being 4.84J ? 

20. St. Paul and Omaha is quoted in New York at 102. What is 
the equivalent London quotation, the course of exchange being 4.85 ? 

21. Missouri Pacific is quoted in New York at 87. What is the 
equivalent London quotation, course of exchange 4.86 ? 

22. What is the equivalent London quotation of New York Central 
B. B. stock, which is quoted in New York at 89^, the course of 
exchange being $4.86^ ? 

23. Baltimore and Ohio B. B. stock is quoted in London at 200. 
What is the equivalent New York quotation, course of exchange 4.85 ? 

Solution.— {2005^ of $485) -»- $5 = 194%, equivalent New York quotation. 

24. The course of exchange being 4.85]^, what is the equivalent 
New York quotation of Illinois Central B. B. stock, quoted in Lon- 
don at 130 ? 

26. What is the equivalent New York quotation of stock, quoted 
in London at 118, when the course of exchange is 4.86 ? 

18 8»« 
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26. New York Central Bailroad stock is quoted in London at 106. 
What is the equivalent American quotation, if the course of sterling 
exchange is 4.85^ ? 

97. What is the equivalent New York quotation of IT. S. 4% 
bonds, quoted in London at 118, sterling exchange being 4.84} ? 

28. If, in each of the following columns, the terms marked v are 
given, how may the term marked ? be found ; and why ? 



Face of draft. 

Quotation of English ezch. 
" French " 
" "German " 

Brokerage 

Market value 

Groes cost (purchase) 

Net proceeds (sale) 



(1) 

V 

V 



m 

V 



(8) 



V 

? 



(4) 

V 
V 



V 

? 



(5) 
V 

• • 

i/ 



(6) 
? 



(7) 
? 



(8) 
? 






? 



(10) 

V 



(11) 

. • 

? 



(12) 



(1«)(14) 



V 
? 



V 

m m 



V 

? 

V 



CUSTOM-HOUSE BUSINESS. 

399. Duties or Cuftomi are taxes levied by the general geyem- 
ment on goods imported from foreign countries, to produce a revenue 
for the support of the government, to protect home industries, or 
fur both purposes. 

400. Custom-Houies are branches of the Treasury Department 
established by Congress at the principal ports of the United States for 
the collection of duties, and the entry and clearance of vessels. 

Rem. — The ports at which custom-houses are established are called ** ports 
of entry ; *' in addition to which there may be other designated ports in the same 
collection district called ''ports of delivery." Duties are levied and paid, and 
vessels entered and cleared, at the port of entry ; but the cargoes of vessels prop- 
erly entered may afterward be discharged at one or more of the ports of delivery. 

401. An Invoice or Shipper's Kanifest is an itemized list of mer- 
chandise shipped or sold, containing the name of the purchaser or 
consignee, and the seller or consignor, the place and date of purchase, 
the quantity, quality, price, incidental charges, etc. 

Rem. — Invoices are required to be made out in the weights, measures, and 
currency of the country from which the importation is made; the value in U. SL 
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money of the foreign currency of the principal nations of the world being annually 
proclaimed for this purpose by the Secretary of the Treasury (183). If the yalue 
of a foreign currency has not been thus proclaimed, invoioes made out in such cur- 
rency must be accompanied by a consular certificate denoting its value in U. & 
money. 

402* A Tariff is a list or schedule of gooda, and the rates of duty 
imposed by law on the same. 

403* Duties are classified as Ad Valorem and Specific. 

404« An Ad Valorem Dnty is a duty levied npon imported goodn 
at a certain per cent, of their market value at the time and place of' 
purchase or of shipment ; as, china ware, plain, 55^, omamentec^i 
60^5, silks 60^, jewelry 25jJ, etc. 

Rm. 1. — ^By market value of goods is meant their invoice value after all dli^ 
counts have been deducted and before any extra charges (such as commission, 
cartage, boxing, freight, etc) haye been added. Prior to the Tariff Act of 1888 
these charges were included in estimating the dutiable yalue of goods. 

Rem. 8. — ^Duties are not computed on fractions of a dollar. If the cents are 
less than 60 they are rejected, if 50 or more the dollars are increased by 1. 

405. A Speeiflo Duty is a duty levied upon imported goods ao- 
cording to their weight or measure, and without reference to thei# 
value ;' as, camphor, 5^ per pound ; linseed oil, 25^ per gallon ; hemp 
carpeting, 6^ per square yard ; bituminous coal, 75^ per ton, etc. 

Rem. 1. — In computing specific duties the ton is estimated at 2240 lb., the 
hundredweight at 112 lb., and the quarter at 28 lb. 

Rem. 2. — Some goods are subject to both a specific and an ad yalorem duty; 
as, Axminster carpets, 45^ per square yard and 80^ ad valorem; cigars, $2.50 per 
pound and 25^ ad valorem, etc. 

406. Allowances are deductions made in estimating specifie 
duties, and are distinguished as TarCy Breakage, and Leakage. 

Rem. 1. — Tare is a deduction from the gross weight of goods, allowed for the 
fMight of the cask, box, bag, etc., in which they are contained. 

Rem. 2. — Breakage is a deduction allowed for the waeU of liquids imported 
in bottles. ^ 

Rem. 8. — Leakage is a deduction allowed for the waste of liquids ioiporte^ 
in casks or barrels. 

40Y« Ad valorem duties are computed aooording to the principles 
of percentage, the market value at the place of purchase or export 
(Rem. 1, 404) being regarded aa the baise, and the ad valorem duty 
as the percentage. 
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Illustrative Example. 

- What is the duty upon 800 yards of Brussels carpeting 27 inches 
wide^ and invoiced at 11.25 francs per yard^ the rate of dnty being 30 
cents per square yard and 30^ ad valorem ? 



Solution. 

$.193 X (11.25x800) = $1737. 

$1737 X .30 = $521, ad valorem dut> 



27 in. = fj = f yd., width. 

f X 800 = 600 sq. yd. 

$.30 X 600 = $180, specific duty. 

$521 + $180 = $701, combined duty. 



Explanation. — Multiply 
11.25 fr. by 800 to find the 
cost at the place of purchase 
(9000 fr.) ; this result by the 
custom-house value of 1 franc 
as shown in 183 ($.108) to 
find the dutiable value in H. 
S. money ($1787), and this re- 
sult by the rate of ad valorem 
duty (80^) to find the ad 
valorem duty ($581). 

Multiply the width of the carpet () yd.) by its length (800 yd.) to find the nnm- 
ber of square yards (600), and this result by the specific duty per sq. yd. (90^) to 
find the specific duty ($180). Add the ad valorem duty ($521) to the specific duty 
($180) to find the toUl duty ($701). 

Bule. — ^Ad Valorem Duty. — Reduce the net invoice price to 
U. S. mcTiey (183) ; deduct all allowances (406) ; and Tnidti" 
ply the remainder by the rate of ad valorem duty. 

Specific Duty. — Deduct .the total allowance from the total 
quantity specified in the invoice ; reduce the remainder to the 
denom^ination on which the rate of specific duty is given, and 
multijAy the result by the rate of specific duty. 

m 

Note. — By net invoice price is meant the net coet or market value of the 
importation at the place of purchase (Rem. 1, 404). 



Examples for Practice. 

What i8 the ad valorem duty upon an importation Invoioed 
1. At £340 12s. 6d., allowing 10% for breakage, rate of duty ^0% ? 
, ' 2. At 15378.40 marks, allowi^ 5% for leakage, rate of duty 15% ? 

3. At 9506.35 guilders, allowing 2% for tare, rate of duty 60% ? 

4. At £835 158., rate of duty 10^ ? 

6. At 8195 lira, allowing S% for breakage, rate of duty 26% P 

6. At 927. 75 francs, if the rate of duty is 75^ ? 

7. At 3600 yen, if the rate of duty is 12^ ? 

8. At 475 pesos (Cuba), if the rate of duty is 40^ P 
407 



CUSTOM-BOUSE BUSINESS. 277 

What it the speoiflo duty upon an importation of 
9. 7835 sq. yd. of dress goods^ rate of duty 25^ per sq. yd. ? 

10. 300 tons of medicinal roots, rate of duty 1^ per pound ? 

11. 1200 tons guano, rate of duty 75^ per ton ? 

12. 30 doz. bottles wine, breakage 10^, duty $2.50 per doz.? 

13. 650 gallons brandy, leakage 2%, rate of duty 11.50 per gal. ? 

14. 160 gross bottles, breakage 5%, rate of duty 10^ per doz. ? 

16. A merchant in Paris consigned to a firm in Boston 3500 yards 
of 20-in. bunting, the market price of which in Paris, at the time oi 
shipment, was 1.15 francs per yard. What was the duty at 10 cents 
per square yard and 35^ ad valorem ? 

16. At 50^ ad yalorem, what is the duty upon an importation of 
200 dozen kid gloves, invoiced at 73 francs per dozen ? 

17. What is the duty upon a consignment of watches, invoiced at 
£3560 10s., at 20^ ad valorem ? 

18. If subject to a specific duty of $2 per gallon, what must be the 
selling price per gallon of an importation of 500 gallons French cognac 
to enable the importer to realize 15^ profit, if the net invoice price is 
18 francs per gallon, and the charges other than duty aggregate 95 
francs in France, and $50 in the United States, the course of exchange 
on Paris being 5.20 francs to the dollar ? 

19. At 30^ ad valorem, what is the duty upon an oil painting the 
net invoice of which is 3200 guilders ? 

20. At 1^ cents per pound, what is the duty upon 3 T. 2 cwt. 1 qr. 
of cast-iron stove plates ? 

21. At 65 cents per cubic foot, what is the duty upon a block of 
marble 8 ft. x 2 ft. x 18 in. ? 

22. What is the duty upon an importation of 1500 yards flannel 
weighing 350 pounds net, and valued at 60 cent per yard, the rate of 
duty thereon being 24 cents per pound and 35^ ad valorem ? 

23. A merchant of Baltimore imported from Sheffield a lot of 
pocket knives invoiced as follows : 50 doz. at 12s. 6d. per doz. ; 25 doz. 
at 178. 6d. per doz.; 15 doz. at £1 5s. 6d. per doz.; 20 doz. at£l 128. 
6d. per doz.; 8 doz. at £2 5s. per doz.; 15 doz. at £2 10s. per doz.; 
and 9 dozen at £3 12s. per doz. The charges in Sheffield amounted 
to £3 10s. What was the duty upon the importation at 50^ ad 
valorem ? What was the cost in BsJtimore of remitting a bill of ex- 
change in payment, the course of English exchange being 4.86^, 
brokerage i% additional ? 
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408. A Tax is a sum of money levied on the person, property, or 
income of an individoal for the support of the goyemment or for 
other public purposes. 

409. A Property Tax is a sum levied on real estate or personal 
.|>roperty. 

BsM. — Real eaiate means lands, buildings, or other fixed propertj ; pereonal 
property means horses, cattle, furniture, merchandise, monej, notes, or other 
tmavdble property. 

410. A Capitation or Poll Tax is a sum levied, irrespective of 
property, on the person of every adult male citizen not specially ex- 
empt by law. 

411. An Assessor is a public officer whose duty it is to discover 
l^rsons and property subject to taxation within his assessment dis- 
ixict, and to estimate the taxable value of each piece of property. 

412. A Tax (JoUeetor is a public ofiBcer whose duty it is to receive 
or collect the taxes of his collection district. 

413. A License Pee is a sum exacted by a city, state, or general 
government for the privilege of conducting a specified business. 

414. Property taxes may be computed according to the principles 
of percentage, the assessed value of the property being regarded as 
the base, and the property tax as the percentage. Hence, 

General Direction : // tJie property tax is required multiply 
its two given factors ; if the property tajo is given, divide it by 
■Us given factor and the quotient unU be its remaining foiCbar. 

Bm.— The two factors of a given or required propertj tax are its assessed 
value and the rate ^ of taxation. 

415. To find the property tax. 

Illustrative Example. 

The rate of taxation in a certain city is $1.15 on the $100. What 
tax should be paid by a person whose property is worth $18654, and 
Is assessed at } of its value F^ 
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Solntion.— I of $18664 = $12430^ aasefised ralae. $1.16 on $100 = $.0116 on 
$1. Henoe, $.0116 x 12436 = $148.01 -f , raquirBd tax. 

Kule. — Multiply the assessed value by the rate of taxation 
on $1. 

Examples for Practice. 

What it the tax, If the ataeeted value of the property la 

I. $3500, and the rate of taxation 1% ? 
a. $7200, and the rate of taxation \% ? 

3. $9800, and the rate of taxation 12^ mills on the dollar ? 

4. $25300, and the rate of taxation 9 mills on the dollar F 
6. $6300, and the rate of taxation 83 cento on $100 ? 

6. $10500, and the rate of taxation $1.25 on $100 ? 

7. $8758, and the rate of taxation $1.18 on $100 ? 

8. $2940, and the rate of taxation 95 cents on $100 ? 

0. I haye property worth $19600, which was assessed at f of its 
value. What was my entire tax at 7^ mills on the dollar, including 3 
polls at 75 cents each ? 

10. My real estate was assessed at $7500, and my personal property 
* $12500. What amount of tax did I pay thereon at $1.18 per $100, 
having been allowed a discount of Z% for prompt payment ? 

II. What is my entire tax for the present year upon real estate 
worth $12500, and personal property worth $5000, the real estate 
having been assessed at \ of its value, the rate of taxation being $1.40 
on the $100 ? 

12. The assessed value of the real estate of a town is $784300, and 
of the personal property $35800. If the rate of taxation is 35 cents 
on the $100, what will be the total revenue of the town, including 
$730 from other sources ? 

416. To find the rate of taxation. 

Illustrative Example. 

The assessed value of real estate in a town is $986000, and of per- 
sonal property $450000. The sum required by taxation is $12145.63 
net, after allowing 2% for collection. What should be the rate of 
taxation on the entire property, if the number of polls be 375, and the 
tax for each poll 50 cents ? 

416 
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Solution. 

$986000 + $450000 = $1436000, property subject to taxation. 
$12146. 63 -^(lOOjg-2^) = $12393.50, total tax to be levied. 
$12393.50— ($.50x376) = $12206, total tax on property. 
$12206 -^ $1436000 = .0086, rate of taxation on $1. 
.0085 qf $1 = 8^ mills on $1, or 85 cents on $100. 

Bule. — Divide Hie property tax by the assessed vaZuaMon. 
The quotient carried to hundredths wiU be the rate per cent, of 
taxation ; carried to thousandths udU be the rate in nvilZs on 
01 ; and carried to ten-thousandths wiU be the rate in cents 
on $100. 

Note 1. — If a poll tax is included, deduct it from the total tax, and then 
apply the rule. 

Note 2. — ^The collector's commission is computed upon the gross amount of 
tax collected. Hence, in allowing for commission, regard the net or available tax 
as the percentage ; the gross tax as one of its factors (the base) ; and the rate % 
of net tax (= 100^ — rate % of collector's commission) as its other factor. 

Examples for Practice. 

Find the rate of tsxation in mills on $1 if the sstssted valuation is 

1. $614000, and the gross tax $6233, including 130 polls at 50^. 
a. $15000, and the gross tax $137.25, including 3 polls at 75^. 

3. $15387200, and the total property tax $169259.20. 

Find the rats of taxation in cents on $100 if the atsetted valuation is 

4. $34000, and the total property tax is $469.20. 
6. $1275000, and the total property tax is $12495. 

6. $78000, the net tax $837.33, and the collector's commission b%, 

7. $187500, the net tax $2793, and the collector's commission %%. 

8. The assessed valuation of the property of a village is $832000. 
The estimate of corporate expenses includes $1500 for schools, $1600 
for streets, $1200 for salaries and commissions, and $692 for sundry 
other expenses. What will be the rate of taxation expressed as mills 
on the dollar ? What taxes will be required of A, whose real estate is 
assessed at $8000, and personal property at $450 ? 

9. The cost of certain public improvements in a town is estimated 
at $4578.40; and to raise this sum, $1475000 worth of property is 
subject to taxation. The preceding estimate does not include the 
416 
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collector's commission of 3^. How much on tlOO will each property 
holder be required to pay ? What will be the tax of B, whose prop- 
erty is valued at 98300 ? 

10. In a county containing property assessed at $15480000 there 
were 6750 polls. The county expenses for a certain year included 
$12000 for schools, $7300 for interest on the county debt, $9000 for 
roads and bridges, $5000 for salaries and commissions, and $20015 for 
sundry other purposes. If the county poll tax was 50 cents, and the 
estimated revenue from licenses for that year $8500, what tax rate on 
the $100 must be declared to defray these expenses and provide a 
sinking fund of $5000 ? What was the county tax of G, who owned 
property assessed at $15300, and who was liable for 3 polls ? 



INSURANCE. 

417* InsnraiLce is a contract by which one party, for a stipulated 
sum, agrees to indemnify another for a specified loss or damage, if 
sustained within a given time. 

Rem. — Insurance is of two kinds : properly inauranee and peraonal insurance. 

418. Property Insurance is that which indemnifies the oivner of 
real estate, merchandise, or other property for its loss or damage by 
fire, water, wind, or other specified casualty. 

Rem. — Property insurance is distinguished as Fire Insurance (indemnity for 
loss or damage by fire) ; Mcurine Insurance (indemnity for the loss or damage of 
vessels or their cargoes by storms or other dangers of navigation) ; Stock Insurance 
(indemnity for the loss of horses, cattle, or other live stock) ; Transit Insurance 
(indemnity for the loss of, or damage to, merchandise during its transportation 
from one place to another) ; and Accident Insurance (indemnity for the breakage 
of plate glass, etc.)* 

419. Personal Insurance is the insurance of persons. 

Rem. — Personal insurance is distinguished as Life InsurancSy which secures 
the payment of a specified sum to a designated party at the death of the insured ; 
Health Insurance, which secures the payment of a weekly sum during sickness ; 
and Accident Insurance, which secures the payment of a stipulated sum in case of 
accident. 

420. The Insurer or ITnderwriter is the party who assumes the 
risk or agrees to indemnify for loss. The Insured is the party pro- 
tected from loss. 
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Bkm. 1. — ^Insaranoe is usually effected through a company or ooiporation 
called an Inaurofne^ Company, Most insurance companies make a specialty of one 
class of risks, but many combine two or more classes. 

Rem. 2. — Insurance companies are distinguished as SUKk Inswranee Compa- 
ntM, of which the capital b owned by stockholders, who alone share the profits or 
losses ; Mutual Ingurance Companies, which have no stockholders, and in which 
the policy-holders (parties insured) share the profits or losses ; and Mixed Intmr- 
anee Companies, which are combinations of stock and mutual insurance, that is, 
in which the profits, beyond a specified dividend to the stockhoMers, are divided 
among the policy-holders. 

421. A Poliqr is the written agreement or contract between the 
insurance company and the party insured. 

Rem. — A policy contains a description of the person or property therein 
insured, the conditions upon which the insurance wss effected, the amount of 
indemnity to be paid, etc., etc. 

« 

422* The Premium is the sum paid by the insured to the insurer 
for the risks which the latter assumes. 

Rem. 1. — ^The premium is a certain rate per cent, of the amount of insurance, 
as (^, )%, etc. Such rates are usually expressed by giving the cost of $100 of 
insurance ; as 50 cents per $100, 75 cents per $100, etc. 

Rem. 2. — Rates of premium vary with the nature of the risk assumed, and the 
time for which the policy is issued. The more hazardous the risk, or the longer 
its continuance, the higher will be the rate of premium demanded. 

423. The Term of Insurance is the time for which the risk is 

assumed, or the property insured. 

Rem. — The term of fire insurance is usually from 1 to 5 years, though some 
companies issue policies for longer periods. The term of marine insurance may be 
for Uie entire voyage, or only from one designated port to another. 



FIRE AND MARINE INSURANCE. 

424. Fire Insurance is a contract by which one party, for a stip- 
ulated payment, agrees to indemnify another for any loss or damage 
to a described piece of property, if caused by fire within a given time. 

Rem. 1. — Firo insurance companies aro also liable for loss or damage caused 
by water, when applied for the purpose of extinguishing a fire ; and for the loss of 
buildings which have been torn down or otherwise damaged or destroyed to pre- 
sent a fire from spreading. 

Rem. 2. — ^Pire insurance companies do not usually insuro property for its fuU 
value ; that the party insured may be interested in its protection. They also 
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reserve the priyilege of rebailding or repairing damaged property, if it be to their 
interest. 

Rem. 8. — In an ordinary fire policy, if the loss is only jMir^ui^ the insurance 
company promises to pay the full value of the property destroyed, or the full 
depreciation of the property damaged, if it does not exceed the sum covered by 
insurance ; but if insured in two or more companies, each company will pay its 
jpro rata share of the loss. 

425. Kanne Inraranoe is a contract wherein the insurer, for a 
stipulated payment^ agrees to indemnify the insured for any loss or 
damage to a certain vessel, cargo, or freight, by storms or other perils 
or risks of navigation to which it may be exposed during a particular 
voyage, or within a specified time. 

Rem. 1. — JhMnaii Inauranee (Rem., 418) is a form of marine insurance, 
whether the transportation be effected by rail or water route, or both ; and so is 
Inland Insurance, or insurance on steamboats or other vessels navigating rivers, 
lakes, or other inland waters. 

Rem. 2. — Marine policies contain an *' average clause," under the terms of 
which the indemnity to be paid for a partial loaa ot pToperty partially insured will 
be such a part of the loss, as the sum covered by insurance is of the full value of 
the property. Thus, if a vessel valued at 9^0000 is insured for one-half its value 
(980000), and is totally destroyed, the owners will be entitled to the full amount 
covered by insurance (980000) ; but if it is damaged to the extent of 9^000, the 
owners will be entitled to only one-half of the partial loss, or %4000, 

426. Balyage is a compensation allowed parties for their volun- 
tary assistance in saving a ship, cargo, or other property from perils 
of fire or water. 

427. Short Kates are certain rates of premium which are charged 
by companies when the period of insurance is less than one year. 

Rev. — It often happens that goods are insured for short periods of time, 
especially consignments. The rates for such periods are taken from the Short 
Bate Ta^leSf which are higher, proportionately, than the rates for one year. 

428. To Cancel a Policy is to annul the contract between the 
insurance company and the party insured. 

Rem. 1. — When a policy is canceled before the expiration of the time for which 
it was issued, a Return Premium is paid by the insurance company to the party 
insured. When canceled at the instance of the insurance company, the return 
premium will be such a part of the entire premium, as the unexpired term is of 
the whole term; but when canceled at the request of the policy-holder, the return 
premium will be what is left of the total premium after deducting the " short rate 
premium " for the time the policy had been in force. 
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Rem. 2. — After a partial loss has been paid, the return premium will be such 
a part of the entire premium as the remainder of the policy (after deducting the 
partial loss paid) is of the entire or original policy. 

429. Gompntations in fire and marine insurance are made in 
accordance with the principles of percentage ; the sum insured being 
regarded as the base^ and the premium as the percentage. Hence, 

Ctoneral Direction : If the premium is required, multiply its 
two given factors ; if given, divide it by its given factor and 
the quotient ivUl be its other forCtor. 

Rem. — ^The factors of a premium are the sum insured and the rate of premium 
(usually called rate of insurance). 

Examples for Practice. 

1. A merchant insured his warehouse worth $10800 at | of its 
value. What was paid for premium if the rate of insurance was f ^ ? 
Sum insured (| of $10600) x rate of premum (|%)= premium (?). 

a. The stock of a manufacturing company was insured for $75000 
at the following rates : ^ of the stock at ^%, ^ of the remainder at i^, 
and the remainder at i%. What was the total premium paid ? 

3. A stock of goods valued at $45000 was insured in the Eagle Fire 
Insurance Company for $10000, in the Manhattan F. I. Co. for $15000, 
and in the Globe F. I. Co. for $9000. If the stock was damaged by 
fire to the extent of $18000, what proportion of the loss should be 
paid by each company (Rem. 3, 424) ? 

4. A store and contents were insured as follows : $10000 in the 
Home Insurance Co., $6000 in the Essex Insurance Co., and $8000 in 
the Howe Insurance Co. A partial loss of $6000 having been caused 
by fire, how much should each company contribute ? 

6. A stock of goods was insured for one year for $12000 at |^. Six 
months thereafter the policy was canceled at the request of the insui-ed. 
What was the return premium, the short rate for six months being |^ 
(Rem. 1, 428) ? What would have been the return premium if the 
policy had been canceled at the request of the underwriters ? 

6. A fire insurance company took a risk of $75000 at 1% premium, 
and reinsured \ of the risk in another company at ^%, and | of it in 
another at 1%. What did the company gain by reinsurance ? 

7. A ship worth $75000 was insured for $20000 in one insurance 
company at i% premium, and for $35000 in another at i% premium. 
429 
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She was afterwards damaged by a storm to the extent of $3000. What 
insnrance did the owners of the ship receive from each company ? 

8. A vessel worth 130000 was insured for $5000 in each of four 
companies. What insurance would its owners receive from each com- 
pany if the vessel sustain a partial loss of $8000 ? If the vessel be 
totally destroyed ? 

9. I paid $175 premium on a schooner worth $25000, which was 
insured at f of its value. What was the rate % of insurance ? What 
was the rate of insurance in cents on the $100 ? 

Premium ($175)-i- sum insured (} of $26000)= rate of premium (?). 

10. An insurance company received $120 premium on property in- 
sured for $16000. If a building be insured for $40000 in another 
company at the same rate, what will be the premium on the latter ? 

11. A marine insurance company received $484.50 for insuring a 
vessel worth $80000 at f of its value. What was the rate % of in- 
surance if $4.50 was charged for the policy and survey ? 

la. The stock of a wholesale notion house is insured in several 
companies for $12000, and is damaged by water, while extinguishing 
a fire, to the extent of $960. What % of its risk should be paid by 
each company ? What amount should be paid by a company which 
had a risk of $5000 upon the stock ? 

13. An insurance company accepted a risk of $32000 at 1\% pre- 
mium ; and insured \ of the risk in another company at \% premium, 
and \ of it in another at \%. What rate % of premium did the com- 
pany net on the remainder of the risk ? 

14. A merchant owned a steamboat worth $40000, and had | of its 
value insured in one company at \% premium, and f of its value in a 
second company at \%, What was the average rate % of premium 
paid on the whole ? 

16. A fire insurance company charged $129.60 for insuring a house 
for $13500. What was the rate of insurance per $100 ? 

16. If the premium paid for insuring a house was $43.20, and the 
rate of insurance 80 cents per $100, for what sum was it insured ? 

17. For what sum is a house insured if the premium paid is $75, 
and the rate of insurance \% ? 

Premium ($75)-Hrate of premium (t^)= sum insured (?). 

18. The London Insurance Company charged $150 for insuring 
property at 1\% premium, and the Manhattan Ins. Co. charged \% 
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premium for property of the same valuation, though less hazardoos. 
What premium was paid to the Manhattan Company ? 

19. I paid $19.20 for haying my house insured, the rate of insur- 
ance being 60 cents per $100. For what sum waa my house insured ? 

20. A man owns f of a steamboat, and insures } of his interest at 
^{%y V^T^S $112.50 premium. What was the value of his interest in 
the boat ? If, before the policy lapses, the boat should be damaged 
by fire to the extent of $4000, what sum will he receive from the in- 
surance company ? 

ai. The invoice price of a shipment of goods is $7930. The ship- 
per wishes to have them insured at such a sum as will cover both the 
invoice price and the premium in case of loss. What should be the 
sum insured, if the rate of insurance is |^ ? 

Value ($7980) -i- 100^ — rate % of insoranoe (90}^) s sum to insure which 
will include both valne and premium (?). 

This kind of insurance is not applicable to real estate or other risks in which 
insurance for a greater sum than the value of the property will offer an incentive 
to negligence in its protection. It is allowed in transit and some other kinds of 
marine insurance. 

22. The value of a schooner's cargo is $8372.50, and the owner 
wishes to insure it for a sum which will cover the value of the cargo 
and the cost of insurance. If the rate of insurance is 1^%, and the 
cost of the policy $1.75 additional, what should be the sum insured ? 

23. The value of a certain consignment is $711.72. For what sum 
must the shipper have it insured to obtain both the value of the con- 
signment and the premium thereon if it should be totally lost, the rate 
of insurance being $1.15 per $100 ? 

24. A ship is insured for enough more than its value to include the 
cost of insurance at \\%y and $6 for the policy and survey. If the 
ship is worth $51350, what should be the sum insured ? 



LIFE INSURANCE. 
430. Life Insurance is insurance upon the life of persons. 

Rem. 1. — ^Life insurance policies are distinguished as Life Folieies (insurance 

payable at the death of the person insured); Term Policies (insurance payable at 

the death of the party insured if it occur within a specified number of years); 

t/bin/ Life PoUeiee (insurance payable to the survivor at the death of the party 

with whom he had been jointly iuButedV, Bndowmwa Pa^«w* ^is«as»5w» ^yable 
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to the person insured if he should suiriye a specified nnmber of years, or to a 
designated party if the person insured should die before the expiration of such 
period) ; ReMrue Endowment Policies (insurance payable at the death of the person 
insured, but wliich will entitle him to surrender the policy at any time he may 
desire, and receive therefor an endowment varying with the number of years such 
policy had been in continuance); and Tontine Boiieiee (insurance payable at the 
death of the party insured, and which will further entitle him, if he survives to a 
certain specified time, to a pro rata distribution of the tontine premiums paid 
during that period after deducting therefrom the tontine death claims and other 
expenses of that period). 

Rbm. 2. — ^Life insurance may be effected by the payment of a single premium 
(single payment policies) ; of five, ten, fifteen, or twenty consecutive annual 
premiums (five-payment policies, ten-payment policies, etc.) ; or of one premium 
annually during the life of the person insured (annual payment policies). Annual 
premiums are frequently subdivided into semi-annual and quarterly payments. 

431. The EzpeotatioiL of Life is the average nnmber of years 
which persons of a given age have been found to live. 

Rem. — ^The expectation of life is based upon a carefully prepared table of 
mortality, extending through a series of years, and showing the average number of 
deaths in every thousand persons of the same age. While the duration of life of 
any single individual cannot be determined with accuracy, it has been found that 
for every person of a given age who lives longer than the average of persons of 
that age, some other person of the same age will die correspondingly earlier. The 
following is the 

AMERICAN EXPERIENCE TABLE OF MORTALITY. 

ExpectaHon of Life^ in Years, 






10 
20 
21 
22 
28 
24 
25 
26 
27 




42.20 
41.53 
40.85 
40.17 
89.49 
88.81 
88.11 
87.48 






28 
29 
80 
81 
82 
88 
84 
85 
86 




86.78 
86.08 
85.88 
8462 
88.92 
88.21 
82.50 
81.78 
81.07 



I 



87 
88 
89 
40 
41 
42 
48 
44 
45 




80.85 
29.62 
28.90 
28.18 
27.45 
26.72 
25.99 
25.27 
24.54 



^ 
^ 



46 
47 
48 
49 
60 
51 
52 
58 
54 



li 




23.80 
28.06 
22.86 
21.63 
20.91 
20.20 
19.49 
18.79 
ia09 






!!i 



55 
56 
57 
58 
59 
60 
61 
62 
63 



1^ 



i 



17.40 
16.72 
16.05 
15.89 
14.74 
14.09 
18.47 
12.86 



% 



\ 



64 
65 
66 
67 
68 
69 
70 
71 



^ 



K 



11.68 

11.10 

10.54 

10.00 

9.48 

8.98 

8.48 

8.00 



:^ 
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432. Kates of Life InsonuLoe are expressed at a giyen sum on 
each $1000 of the amount insured* The following is a 



TABLE OF INSURANCE RATES. 
Showing prenUuma for an inmranee of $1000 upon the mutual plan. 





lAfe roUcies. 

Iniozaiioe piyabla at death only. 




EndaunnetU ^(Mcies. 

Ftemlmiw pagrmble arnmaDy for 
10 jean. 




Prttniutns paifmbt^ mnnumtlff 


8ingU 


JTfMMroflMe paf^mble am 

9tatedf or a* death if ii 

oee9$r earlier. 




Ag€, 

26 
26 


Xi/b. 


90 


IB 


lO 


In90 
yeare. 


In IB 
yeara. 


In lO 
tfearm. 


Age, 

26 
26 


$19.89 
20.40 


$27.89 
27.98 


$82.84 
82.97 


$42.56 
48.87 


$826.68 
882.68 


$76.89 
75.64 


$87.92 
88.05 


$103.91 
104.03 


27 


20.98 


28.50 


88.62 


44.22 


888.88 


75.71 


88.19 


104.16 


27 


28 


21.48 


29.09 


84.81 


45.10 


845.81 


75.89 


88.84 


104.29 


28 


29 


22.07 


29.71 


85.02 


46.02 


862.05 


76.08 


88.60 


104.48 


29 


80 


22.70 


80.86 


85.76 


46.97 


859.05 


76.29 


88.67 


104.68 


30 


81 


23.85 


81.03 


86.54 


47.98 


866.88 


76.52 


88.86 


104.75 


31 


82 


24.05 


81.74 


87.85 


49.02 


878.89 


76.76 


89.06 


104.92 


32 


83 


24.78 


82.48 


88.20 


60.10 


881.78 


77.02 


89.27 


105.11 


83 


84 


25.66 


88.26 


89.09 


61.22 


889.88 


77.80 


89.50 


105.81 


84 


86 


26.88 


84.08 


40.01 


62.40 


898.14 


77.62 


89.75 


105.58 


86 


86 


27.25 


84.98 


40.98 


68.68 


407.11 


77.95 


90.02 


105.75 


86 


87 


28.17 


85.88 


42.00 


64.91 


416.21 


78.88 


90.81 


106.00 


37 


88 


29.15 


86.78 


48.06 


66.24 


^36.64 


78.78 


90.68 


106.28 


38 


89 


80.19 


87.78 


44.17 


67.68 


486.42 


79.18 


90.98 


106.68 


89 


40 


81.80 


88.88 


45.88 


69.09 


446.66 


79.68 


91.87 


106.90 


40 


41 


82.47 


89.98 


46.56 


60.60 


456.04 


80.28 


91.79 


107.26 


41 


42 


88.72 


41.10 


47.84 


62.19 


466.89 


80.88 


92.26 


107.66 


42 


43 


85.05 


42.84 


49.19 


68.84 


478.11 


81.49 


92.78 


108.08 


48 


44 


86.46 


48.64 


50.61 


65.67 


489.71 


82.22 


98.84 


108.55 


44 


46 


87.97 


45.03 


62.11 


67.87 


601.69 


88.03 


98.97 


109.07 


46 


46 


89.58 


46.60 


58.68 


69.26 


614.04 


88.98 


94.67 


109.65 


46 


47 


41.80 


48.07 


65.85 


71.26 


626.78 


84.92 


95.46 


110.80 


47 


48 


48.18 


49.78 


67.10 


78.82 


689.88 


86.02 


96.81 


111.01 


48 


49 


45.09 


51.50 


68.95 


75.49 


658.88 


87.22 


97.27 


111.81 


48 


60 




47.18 58.88 


60.91 


77.77 


667.18 


88.64 


98.82 


112.68 


60 



NoTS. — ^To find the aemi-Muiaal rate per $1000, add i% interest to any one of 
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tbe preceding annual rates, and divide the result hj 3. To find the quarterly rate, 
add 6^ interest and divide the result hj 4. 



Examples for Practice. 

1. A man, aged 38 years, takes oat an endowment policy of 
$8000, payable to himself in 15 years if living, or to his heirs at his 
death if he die before the expiration of 15 years. What annual 
premium will he be required to pay for ten years ? 

Solution. — In the Table of Rates it is found that an endowment policy of 
$1000, payable in 15 years, will cost a person aged 88 years ten annual premium 
payments of $90.68 each. Hence, a similar endowment policy of $8000 must cost 
8 times $90.63, or $725.04 per annum for ten years. 

2. A person aged 27 years took out an ordinary life policy of $15000. 
How much premium had he paid at the age of 50 years ? 

3. I am 32 years of age and wish to secure a 20-year endowment 
policy of $5000. What premium will I be required to pay annually 
for 10 years ? 

4. What semi-annual payment for life will secure to a person aged 
36 years a policy of $2000 ? 

6. What quarterly payment for 10 years will secure to a person 
aged 30 years an endowment policy of $4000, payable in 20 years ? 

6. Mr. A, aged 32, obtained a life policy of $3000, requiring 10 
annual premium payments. What annual premium did he pay ? 

7. What single payment will secure to a person aged 45 years a 
life policy of $6000 ? 

8. What quarterly payment for 10 years will secure to a person 
aged 40 years a life policy of $5000 ? 

9. Wliat sum of money should be laid aside monthly by a person, 
aged 29, to pay the annual premium of an ordinary life policy of 
$5000? 

10. A man, aged 48 years, obtained a 20-year endowment policy of 
$7000, but he died after paying the 8th annual premium. What sum 
did his heirs realize above the cost of insurance ? 

Solution. — By reference to the Table of Bates, it is found that, to a man aged 
48 years, the annual premium per $1000 on a 20-year endowment policy is $86.02. 
Hence, a similar policy of $7000 will cost 7 times $86.02, or $602.14 per annum, 
and 8 annual premiums on such policy will amount to 8 times $602.14, or $4816.72. 
Deduct the total premium paid ($4816.72) from the amount of the policy ($7000), 
obtaining $2188.^ as the sum reahzed above the cost of iiisurance. 

19 
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11. A man^ aged 35 years^ took out a 10-year endowment policy of 
t5000, and died after paying the 5th annoal premium. What sum 
did his heirs realize above the cost of insurance ? 

12. A gentleman^ aged 43 years^ died after making 7 semi-annual 
payments of premium on an ordinary life policy of $8000. How much 
greater was the sum receiyed by his heirs than that paid as premiums ? 

RATIO. 

434. Katio is the relatiye value of one quantity as compared with 
another quantity of the same kind. 

Rev. 1. — ^The ratio of two quantities is obtained by dividing the quantity com- 
pared by the quantity taken as the standard of comparison. 

Rem. 2. — ^The two quantities compared, taken separately, are called terms of 
the ratio; and taken together, are called a couplet. 

Rem. 8. — The left-hand term of the couplet, or quantity compared,, is called 
i\j& antecedent : and the right-hand term, or quantity taken as the standard of 
comparison, its eonsequerU, When the terms of comparison are so arranged, the 
couplet denotes a direct ratio. 

Rem. 4. — ^When the terms of comparison are arranged in reverse order, the 
standard of comparison being placed as the antecedent, and the quantity compared 
as the consequent, the couplet is said to express an inverse raJtio, 

Rem. 6. — ^The symbol of ratio is the sign of the operation (division) with the 
horizontal line omitted (:). It is placed between the antecedent and consequent, 
means divided by, and is read is to. 

Rem. 6. — Since a ratio is the result of division, and division may be expressed 
in the form of a fraction, the ratio of two quantities may be similarly expressed by 
writing the antecedent for the numerator and consequent for the denominator. 
Thus, the ratio of $8 to $18 may be written $8 : 18, or -f^, 

435. A Simple Batio is a ratio of two quantities ; as $6 : $2. 

Rem. 1. — ^The learner should discriminate between a ratio and its mere expres- 
sion. Thus, $6 : $2 is simply the expression of the ratio, the ratio itself being the 
jesulting quotient (8). 

Rem. 8. — ^The terras of a ratio are usually eonerete. If concrete, they should 
Ibe reduced to the same denomination, if necessary. The ratio is abstract. 

436. A Compound Batio is the product of two or more simple 
ratios ; &s ^ ; 12. It is read, abstractly, 8 times 3 is to 4 times 2. 

437. Since the antecedent is a dividend, the consequent a divisor, 
sand the resulting quotient the ratio, the principles of division (47) 
sre applicable to ratios. Hencei 
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General Principle. — Any change in ths antecedent by muUiplicatUm or 
dicision produces a like change in the ratio ; any change in the consequent 
by multiplioatian or division produces an apposite change in the ratio ; and 
any similar change^ by multiplication or division, of both antecedent and 
consequent produces no change in the ratio. 

Summary, (l) Quantity compared + standard of comparison = direct 
ratio. (2) Standard qf comparison -i- quantity compared = inverse ratio. 
(8) Antecedent -i- consequent = ratio. 

Examples for Practice. 



Find the direot ratio. 

Quantity eompared. Standard. 

I. 84 feet 12 feet. 

a. 1980 yards ... 792 yards. 

3. 6 feet 18 inches. 

4. 2 bu. 3 pk. . . 3 pk. 5 qt. 
6. f gallon I gallon. 



Find the Inverte ratio. 
Quantity eompared. Standard. 

6. Ill gallons ... 37 gallons. 

7. 3) tons 7} tons. 

8. $3.45 $2.76. 

9. 2 miles 440 yards. 

10. £8 66. 3d £2 7s. 6d. 



11. The antecedent is 5^ years and the consequent 2} years. What 
is the ratio ? 

12. What is the ratio of 16.80 miles : 3.15 miles ? 

13. What is the ratio of $445.05 to $19.35 ? 

14. What is the ratio of 25 days to 3^ days ? 

16. What is the inverse ratio of $23.4375 to $3,125 ? 
16. What is the difference between the inverse ratio of 7.92 bushels 
: 47.52 bushels, and the direct ratio of 3 J feet : 30 feet ? 



PROPORTION. 

438. A Proportion is an expression of equality between two ratios. 

Rem. 1. — The symbol of proportion is the double colon (::); and it is placed 
between two ratios to show that they are equal The sign of equality is often used 
as a substitute for the symbol of proportion. 

Rem. 2. — Simple Fivportion is the expression of equality between two simple 
ratios. Thus, 8 lb. : 24 lb. :: 5 da. : 16 da. is a simple proportion, consisting of 
the two simple and equal ratios (8 lb. : 24 lb.) and (5 da. : 15 da.) united by the 
symbol (::). It may be read, 8 lb. are to 24 lb. as 6 da. are to 15 da. ; or, the ratio 
of 8 lb. to 24 lb. equals the ratio of 5 da. to 15 da. This proportion is sometimes 
written ^ = -fg. 
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Rkk. 8. — Compound Proportion is the expression of equality between two 

il.2 HiL- * ft AtL. \ 
fth 'nil i "• $150 : $120 

is a compound proportion. It is usually read, 12 times 5 is to 8 times 6 as $150 is 
to $120. 

439* The Terms of a proportion are the four simple or com- 
pound quantities used in the comparison. The terms of a propor- 
tion .are sometimes oalleA proportionah. 

Bkm. 1. — The cvnteeedenU of a proportion are its first and third terms, or the 
antecedents of the ratios of which it is composed; and the eonaequents of a pro- 
portion are its second and fourth terms, or the consequents of its two ratios. 

Rbm. 3. — ^The eostremsa of a proportion are its first and fourth terms, that is, 
its two outside terms; and the means of a proportion are its second and third 
terms, that is, its two inside terms. 

Rem. 8.— In the proportion 8 lb. : 8 lb. :: 64^ : 24^, 8 lb. and 64^ are the 
antecedents, 8 lb. and 24^ the consequents; 8 lb. and 20 are the extremes, 8 lb. 
and 64^ the means; 8 lb. : 8 lb. is the first couplet, 64^ : Zif the second couplet. 

440* Three quantities are proportional when the ratio of the first 
to the second is equal to the ratio of the second to the third. 

Thus, 8 lb., 4 lb., and 2 lb. are proportional, since 8 -»- 4 = 4 -»- 2. The 
second quantity (4 lb.) is called a mean proportional of the other two. The mean 
proportional of two given quantities is a quantity which multiplied into itself will 
equal the product of the two giyen quantities. 

441. Principle. — Theprodui^ qf the extremes qf a proportion is equal 
to the product qf its means. Hence, 

1. jy theproduct qf the extremes qf a proportion he divided byor^eqfits 
meansy the quotient tnU be the other mean. 

2. If theproduct of the means of a proportion he divided by one qf its 
extremes^ the quotient unU be the other extreme. 

442. To find an omitted term of a proportion. 

Illustrative Example. 

Find the omitted term in the proportion, 9 yd. : 12 yd. :: $6 : ($?)• 

Explanation. — Applying 44 Intake the prod- Solution, 

net of the two given means (12 x 6 = 72) as the 12 x 6 = 72. 

product of the two extremes. Hence, divide the 72 -2- 9 = 8 Hence 

known product of both extremes (72) by the given ^ ' 19 a' k(\ tA 

extreme (9), and the quotient must equal the other ^ 7^' ' ^'^ y^' *• '^ ' •^• 
extreme (8), 
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Examples for Practice. 
Find the omitted term of the following proportions : 



1. 4 oz. : 9 oz. :: ? : 25^. 

2. $3 : ? :: 9 yd. : 12 yd. 

3. ?:21mi. :: t4:$12. 

4. 10 gal. : 9 gal. :: 130 : ?. 
6. } ba. : I bu. :: ? : t\. 

6. 9.4 bbl. : 10.25 bbl. :: >4.70 

7. £4 : £36 :: ? : 18 doz. 

8. ? : $65 :: 9 men : 45 men. 



?. 



9. 



10. 



11. 



12. 



jao 



men : 5 men 
da. : 8 da. 



1^^ 



$18 : r. 



{75rd.:25rd.) ., 

L. ) 



men. 



(54ba. : 9ba. 

9da.:15da. 
? : 3 



1 



hr.J •• 



$28.80 : 118. 



SINGLE RULE OF THREE. 

443. The Single Bnle of Three is a process of obtaining a result 
which depends upon the comparison of one pair of quantities of the 
same kind. 

Rem. — ^The Single RtUe of Three is applicable to all problems oontaining three 
given quantities, two of which are of the same kind and form a certain ratio, and 
it 18 required to find a fourth quantity which will form an equal ratio with the 
remaining quantity. For this reason it is also called Simple Proportion (Rem. 2, 
438). 

Illustrative Examples. 

1. If 50 bu. wheat cost $48, what will 73 bu. of the same wheat 
cost? 



Solution. 

|$48 
501 73 
(48x73)-5-50=$70.08. 



EzpUnation. — Since a eosi is required, place 
the given cost ($48) at the right of a perpendicular 
line. There are now only two terms (60 bu. and 
78 bu.) remaining to be arranged. 

Since the cost of 78 bu. is required, and this 
required cost is greater than the given cost, jaiaee 

the greater of the two remaining terms (78 bu.) at the right of the line, and the less 
(50 bu.) on the opposite side. 

Multiply the two right-hand terms ($48 x 78 = $8504), and divide the product 
by the left-hand term (50), obtaining $70.08 as the required cost. 

Bkm . — Ab a proportion, the required cost is to the given cost as the quantity 
of which the cost is required is to the quantity of which the cost is given; that i^ 
$? : $46 : : 78 bu. : 60 bu. Since two means and one extreme are given, apply 
2, 441, to find the other extreme, obtAXDin|^%l^.^ 
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1«S 

If {(00 bu. 

n 

81 



a. If 300 acres of a field will produce 16500 bushels of com, how 
many bushels of com will 93 acres of the same field produce ? 

Explanatioiu— Sinoe bushels are required, place Solution. 

the given bushels (16600) at the right of the line. 

Since bushels from 98 acres are required, and 
the required bushels must be lesa than the given 
bushels, place the less of the two remaining terms 
(08) on the right of the line, and the other term (800) 
on the opposite side. 

Cancel and proceed with the uncanceled terms as in DL Ex. 1, obtaining 5116 
as the required number of bushels. If 1 is obtained as the result of cancellation, 
omit it from the right-hand terms, and retain it in the loft-hand. 

3. If 24 men can do a given piece of work in 9 days^ in how many 
days can 18 men do it ? 



166 X 31 = 6115 bu. 



Solution. 



1 
it 



« da. 

U 
It 

Ans. 12 da. 



Explanation. — Since days are required, place the given 
days (9) at the right of the line. 

Since days for 18 men to do the work are required, and 
the required days are greater than the given days (for 
when fetoer men are employed on a piece of work, the 
greaier must be the time required to complete it), place the 
greater of the two remaining terms (24) on the right of the 
line, and the other term (18) on the left 

Canceling out all the terms, it is found that 12 is the only uncanceled factor. 
Therefore the required answer is 12 times 1 da. or 12 da. 

Bule.— I. At the right of a perpendicular line, plaee thctt 
one of the three given terms which is of the same kind as the 
required answer. 

II. If, from, the na^re of the question, it is seen that the 
required answer wUZ be greater than the term already written, 
phice the greater of the two remaining terms underneath the 
term^ already u/rUten. 

III. //, however, it is seen that the required answer wiU be 
less than the term already written, pUice the less of the two 
remaining term^ undemeaih the term already written. 

rv. After placing one of the two remaining term^ ai the 
right of the line, pUice the other term on the left. 

V. Multiply the two right-hand terms, and divide the 
product by the left-hand term, first canceling fa^ctcrs which are 
common to the left-hand term and either of the right-hand 
terms. 
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Examples for Practice. 

I. What will be the cost of 13 pounds of sugar if 8 pounds cost 72 
cents? 

a. If 12 pounds of beef cost 11.80, how much will 9 pounds cost ? 

3. A farmer raised 1750 bushels of wheat on 70 acres of land. At 
the same rate how many bushels could he have raised on 87 acres ? 

4. If 50 bushels of wheat cost 175, what will 80 bushels cost at 
the same rate ? 

6. If 25 pounds of cofFee are worth 5 pounds of tea, how many 
pounds of tea are worth 35 pounds of coffee ? How many pounds of 
coffee are worth 3 pounds of tea ? 

6. If I am charged $12.25 for 35 yards of goods, how much should 
I be charged for 47 yards of the same goods ? 

7. How many oranges will cost as much as 180 lemons, if 20 lemons 
cost as much as 15 oranges ? 

8. If a garrison consume 102 barrels of flour in 17 days, how many 
barrels of flour will it consume in one year ? 

9. What will 30 pounds of butter cost, if 18 lb. 3 oz. cost t5.82 ? 

10. If 82 sheep cost 1287, how many sheep at the same price will 
cost 152.50 ? 

II. If $320 will accrue $9.60 interest, how much interest will $240 
accrue in the same time and at the same rate % ? 

Sometimes, as in the preceding example, all of the three giyen terms express 
the same kind of units; but in such cases one of the three giyen terms will be 
found to agree more specifically with the required answer. Thus, dollars of interest 
are required, and the given doUars of interest ($9.60) will be the upper right-hand 
term. The two remaining terms specifically agree as doUars of principal, 

12. In weighing out 176 pounds of sugar, a retail grocer lost 2^ 
pounds by wastage. At that rate, how much would he have lost in 
weighing out 260 pounds ? 

13. If f of a yard of goods cost | of a dollar, what part of a dollar 
will 4 of a yard cost ? 

14. What principal will accrue $1.59 interest, if $820 will accrue 
$5.30 interest in the same time and at the same rate % ? 

16. A received a dividend of $420 on $8400 of stock. What would 
he have received if he had owned $9300 of the same stock ? 

16. In the preparation of a certain com^^outL^^ VIL 56^ ^ ^^vs^ 
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were mixed with 7 gills of other ingredients. How many gills of other 
ingredients should be mixed with 42 gills of water ? 

17. How long a shadow will be cast by a vertical staff 11 feet high, 
if at the same moment a staff 6 feet high cast a shadow 4 feet long ? 

18. A pole 18 feet high casts a shadow 6 feet long. How high is a 
tree which, at the same time, casts a shadow 13 feet long ? 

19. Two houses cast shadows respectively 15 feet and 18 feet in 
length. If the height of the higher house is 27 feet, what is the 
height of the lower ? 

20. How many men can do the same work in 20 days that 45 men 
can do in 16 days ? 

21. A contractor agreed to build a house in 45 days, and estimated 
that 6 men would be sufficient to do the work. Should he desire to 
complete the job in 30 days, how many men must he employ ? 

22. A invested 15400 in a partnership, and B $3600 ; and the con- 
tract between them specified that each partner's gain or loss should be 
proportional to his investment. If the total gain is $1500, what should 
be each partner's share ? 

23. A merchant sells 13600 worth of goods and gains 1648. At the 
same % of profit, what amount of goods must he sell to gain 11620 P 

24. What should be the tax on a farm assessed at $32500, if a farm 
assessed at $7500 is taxed $18^1 ? 

26. In what time can the whole of a piece of work be done, if 4^ of 
it can be done in 12 days ? 

26. A merchant sold an invoice of goods at 15^ profit and gained 
$450. What % would he have gained by selling the invoice at a profit 
of $750 ? 

27. A is given a start of 12 rods in a foot-race, and can run at the 
rate of 30 rods per minute. In what time will he be overtaken by his 
opponent, who can run at the rate of 33 rods per minute ? 

28. If, in Ex. 27, A had a start of 20 seconds, in what time would 
his opponent have overtaken him ? 

29. A grocer's pound weight weighs only 15^ ounces, and his other 
weights in the same proportion. Out of what amount does he defraud 
his customers by using these weights in selling groceries for which he 
receives $320 P 

30. A merchant has a yard-stick which measures only 34| inches, 
and finds that by its use during a certain week he has defrauded his 
castomers out ot $23. What were his receipts during that week P 

443 
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31. A borrowed $1200 from B, and kept it 1 year and 3 months. 
For what time should A lend 11500 to B to ofEset B's claim for in- 
terest ? 

32. If 15 men can plow a field in 12 days, in how many days can 
18 men plow it ? 

33. An army of 12000 men has provisions for 14 days. How long 
will these provisions last if the army is reinforced by 9000 men ? 

34. What part of a piece of work can be performed in 30 days, if 
with the same force of men ^ of it can be performed in 25 days ? 

36. If f of the marked price of an article yield a profit of \ of its 
costy what part of its cost would be gained by selling the article at \ 
of its marked price ? 

36. If a man can make a journey in 18 days by traveling 12 hours 
each day, in what time can he make the same journey by traveling 10 
hours each day ? 

37. If 3289 stones, each 2^ feet in length, are required to build a 
certain wall, how many stones of the same width and depth, but 2|- 
feet long, will be required to build the same wall ? 

38. A contractor could have executed a certain contract in 30 days 
by employing his full force of 24 men ; but he detached a portion of 
his men to perform another piece of work, and with the remainder 
executed the contract in 40 days. How many men did he detach ? 

39. If A lend B $800 for 18 days, how long should B lend A $300 
to offset his claim for interest ? 

40. If the rate of freight is 18^ per bushel for 1326 miles, what 
will be the proportionate rate for 884 miles P 

41. If a vessel is provisioned for a crew of 30 men and a voyage of 
168 days, how long a voyage can she make with the same provisions if 
the crew be increased to 35 men ? 



DOUBLE RULE OF THREE. 

444. The Double Bule of Three is a process of obtaining a result 
which depends upon the comparison of two or more pairs of quantities 
of the same kind. 

Rkm. — If the terms of a problem in Doable Rule of Three are arranged in the 
form of a proportion, the first couplet will contain as manj simple ratios as there 
are pairs of given quantities of the same kind. For this reason it is also called 
Compound ProporUoik (Bern. 8, 438). 
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Illustiiative Example. 

If 4 men can earn 184 in 7 days by working 10 hours a day, how 
many dollars can 6 men earn in 10 days by working 9 hours a day ? 

Explanation. — Since dollars are required, place the 
given dollars ($84) at the right of the perpendicular line. 

Since dollars are reqtiired that 6 men can earn, and 6 
men can earn more dollars than 4 men, place the greater 
of these two similar terms (6 men) on the right of the 
line, and the other (4 men) on the left. 

Since doUars are required that men can earn in 10 ^^ ^ ' n *i />a 
days, and 6 men in 10 days can earn more doUars than in » x 6 x 9=«16S 
7 dajs, place the greater of these two similar terms (10 days) on the right of the 
line, and the other (7 days) on the left. 

Since dollars are required that 6 men can earn in 10 days by working 9 hours, 
and 6 men in 10 days by working 9 hours will earn less dollars than by working 10 
hours, place the less of these two similar terms (9 hours) on the right of the line 
and the other (10 hours) on the left. 

Cancel all factors common to terms which are on opposite sides of the line, and 
divide the product of the uncanceled numbers on the right ($3 x 6 x 9) by the product 
of the imcanceled numbers on the left (1), obtaining $183 as the required answer. 

Bnle. — L At the right of a perpendicular Una, place that 
given temv which is of the same hind as the required answer. 

II. With ihe remaining terms form, pairs of the same kind, 
and place the terms of each pair on the right and left of the 
line by II, III, and IV of the Single Rule of Three, as if the 
required answer depended on that pair alone. 

III. Cancel aU factors which are comjnon to terms on oppo- 
site sides of the line, and divide the product of the uncanceled 
numbers on the right of the line by the product of the uncan- 
celed numbers on the left. 

Note. — In deciding upon the position of the terms of each pair, uniformly 
compare the term in the question with the similar term in the statement or suppo- 
sition. 

Examples foii Practice. 

1. If 1400 will accrue $5.60 interest in 84 days at 6^ per annum, 
how much interest will $320 accrue in 96 days at 9^ per annum ? 

2. A printer cut 30 pages of a certain book from a sheet of paper 
18 in. wide and 25 in. long. How many i)age8 of a book of the same 

Bize would a sheet yield which ia 40 m, inflkfc wA*^^\Ti. lo;^^? 
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3. A lamber dealer pnrchaaed two piles of wood. One pile was 24 
feet long^ 20 feet high, 16 feet wide, and contained 60 oords. The 
other pile was 32 feet long, 12 feet wide, and 18 feet high. Find, by 
the Bule of Three, the number of cords in the latter pile. 

4. An excavator contracted to dig two cellars at the same price per 
cubic yard, and obtained 1120 for one which was 40 feet long, 30 feet 
wide, and 9 feet deep. The other cellar was 36 feet long, 27 feet 
wide, and 12 feet deep. How much was received for excavating the 
latter? 

6. If 800 men can perform a certain work in 45 days by laboring 
10 hours a day, how many hours a day will 600 men have to labor to 
perform the same work in 25 dajrs. 

6. If 20 men can earn $1260 in 15 days by working 12 hours a day, 
how many dollars can 17 men earn in 23 days by working 10 hours a 
day? 

7. How many half-barrels of flour will supply a gang of 9 laborers 
for 20 weeks, if 3 barrels will supply a gang of 5 laborers for 15 weeks 
and 3 days ? 

8. A livery-stable keeper's expenses for feeding 27 horses for 17 
weeks were $91.80. What would be his expenses for feeding 23 horses 
for 13 weeks ? 

9. What should be the cost of pasturing 73 head of cattle for 7 
weeks, if the cost of pasturing 95 head of cattle for 9 weeks is 1513 ? 

10. The freight on 12250 pounds of goods was $73.50 for 240 miles. 
A pro rata sum was charged on 28250 pounds of the same class of 
goods for 90 miles. How much was paid for freight for the shorter 
distance ? 

11. If $600 will accrue $9.60 interest at 6^ per annum in 3 months 
and 6 days, at what rate per annum will $240 accrue $7.20 interest in 
4 months ? 

12. If $d40 will accrue $19.60 interest in 105 days at %% per an- 
num, in what time will $576 accrue $1.84 interest at b% ? 

13. If from 650 reams of paper 4000 copies of a book containing 
420 pages can be printed, how many reams will be required to print 
7000 copies of a book containing 528 pages of the same size ? 

14. A contractor purchased a pile of stone 24 feet long, 12 feet 
high, and 9 feet wide for $120, and paid $300 for another pile of the 
same qusdity of stone which was 12 feet wide and 36 feet long. How 
high was the latter pile ? 
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16. If 3 pipes of equal size will fill a cistern 5 feet long, 4 feet 
wide, and 9 feet deep in 3 hours and 20 minutes, in what time will 4 
such pipes fill a cistern which is 3 feet long, 2^ feet wide, and 5 feet 
deep ? 

16. If 250 men can dig a ditch 48 rods long, 2^ feet wide, 3^ feet 
deep, and 5 degrees of hardness, in 8 days of 10 hours each, in how 
many days of 8 hours each can 40 men dig a ditch 341 yards long, 3^ 
feet wide, 4 feet deep, and 3 degrees of hardness P 

17. If 7 men can plow a field 144 rods long and 105 rods wide in 9 
days by using horses whose working gait is 5 miles per hour, in how 
many days can 5 men plow a field 216 rods long and 60 rods wide with 
horses whose gait is 4 miles per hour ? 



ALLIGATION. 

445* Alligation is the process of averaging mixtures of different 
values. 

Rem. 1. — Alligation means to bind or link, because examples of this kind are 
usually solved bj linking the quantities. 

Rex. 2. — ^The process of finding the average value of a mixture is distinguished 
as AUigtUion Medial; and of finding the proportional quantities to be used in a 
mixture of a given average price, as AUtffcUion AUtmaU. 

446. To find the average value of a mixture when the quantity 
and value of each ingredient are given. 

Illustiiative Example. 

A dealer mixed 50 lb. tea worth 30^ a pound, 40 lb. worth 50^ a 
pounds 80 lb. worth 75^ a pound, and 30 lb. worth II a pound. 
What was the average value of the mixture ? 

Solntioii. 

Explanation.— Since 60 lb. at 80^ = $15, 40 50 lb. @ 30^ = $15. 
lb. at 50^ = |20, 80 lb. at W = $60, and 80 lb. 40 " '< 50j^ = 20. 
at $1 = 80, the entire mixture of 60 + 40 + 80 + 80 '' '' 75^ = 60. 



30 " " $1 = 30. 



80, or 200 lb. tea must be worth $15 -f- $20 + $80 
•f $80, or $125. Hence, the average price of the 
mixture must be $125 -h 200, or 821^ per pound. 200 lb. @ ? = $125. 

%W^ -V 200 = 62i^. 

445—446 
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Bnle. — Divide the total value of the mixture by the sum of 
the ingredients. 

Examples for Practice. 

1. A grocer mixed 32 pounds Bio coffee worth 12 cents per ponnd^ 
24 pounds Bio worth 15 cents per pound, and 40 pounds Java coffee 
worth 25 cents per pound. What was the average price per pound ? 

a. Find the average price per pound of the following mixture : 40 
pounds of tea at 60 cents per pound, 60 pounds at 80 cents per pound, 
and 60 pounds at $1.20 per pound ? 

3. A liquor dealer mixed 30 gallons of whiskey of 60^ proof, 50 
gallons of 70% proof, and 20 gallons of 90^ proof. What was the % 
of proof of the mixture ? 

4. A goldsmith mixed 14 ounces of gold, 23 carats fine ; 6 ounces, 
16 carats fine ; 6 ounces, 18 carats fine ; and 6 ounces, 19 carats fine. 
How many carats fine was the mixture ? 

447. To find the quantity of each ingredient required in a mix- 
ture of a given average value. 



Illustrative Example. 

A grocer wishes to mix four kinds of coffee worth respectively 17, 
18, 24, and 25 cents per pound in such proportions that the mixture 
may he worth 20 cents per pound. How many pounds of each kind 
must the mixture contain ? 



Explanation. — Link each kind 
of coffee which is worth less than the 
given average price (20^), with a kind 
which is worth more than the average 
price. 

Comparing the linked prices 17f 
and 25^ with the average price (d(^ 
it IB seen that a pound of the kind 
worth 17^ if sold at 20^, wiU pio- 
dnoe a gain of Sf ; hence, to produce 
a gain of If, J^ of a pound must be 
sold at 20f ; and a pound of the kind 
worth 2Sf, if sold at 20f, will produce 
a loss of 5f ; hence, to produce a loss 
of If, I of a pound must be sold. 



Solution. 




i 




5 






i 




4 




i 




2 


i 




3 





5 lb. @ W 

2" '^24" 
3 '' " 25'* 



Proof. 

5 lb. @ 1.17 = 1.86 

4 " " .18 = .72 

2 " '' .24 = .48 

3 '' " .25 = .75 

.20 = $2.80 
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Similarly oomparing the remaining linked prioes (18^ and 24^ with the ayerage 
price (20f ), it is seen that» at 20^ per poand, it will require ^ of a pound of the 
kind worth 18^ to produce a gain of 1^, and | of a pound of the kind worth 24f 
to produce a loss of \f. Place these fractions in a separate column. 

To express these proportionals irUegraUy, multiply the fractions of a pound 
* in each separate column by the leai»t common multiple of their denominator. 
Thus, I lb. and | lb., if multiplied by 15, will produce the equivalent integral 
proportionals 5 lb. and 8 lb. ; f or if ( lb. of one kind and ( lb. of the other will 
produce a counterbalancing gain and loss of 1^, 15 times each of those quantities 
must also produce a counterbalancing gain and loss of 15^. Proceed similarly 
with the fmotions in the second column, obtaining the equivalent integral pro- 
portionals 4 lb. and 2 lb. 

Hence, to obtain a mixture worth W per pound, the quantities may be mixed 
in the proportion of 5 lb. at 17^ 4 lb. at 18^ 2 lb. at 24#, and 8 lb. at 26^. 

PrixLciple. — A gain in thepHoe qf one ingredient mutt he balanced by a 
corresponding loss in the price qf some other ingredient y to produce a mixture 
qf a given average price, 

Bnle. — I. Write the prices of the several ingredients in a 
cdlumn, and pLa^^ the price of the mixture at their left, 

II. Linh a price which is less than the price of the mixture 
with a price which is greasier, until all the prices are thus 
linked, 

III. Compare the two prices of ea/yh linked pair with the 
pri'Ce of the mixture, placing in a separale cdum/n for ea>ch 
linked pair and opposite the less price that part of the ingredi- 
ent of less pri'Ce which m^ust be used to gain 1 unit of the price 
of the mixture^ and opposite the greater price that part of the 
ingredient of greater price ivhich must be used to lose 1 unit of 
the price of the mixture. 

IV. If only one of the obtained proportionals of a column is 
fractional, m/ultiply both proportionals of that column by the 
denominator of the fra^stion; and if both proportionals are 
fractional, multiply both by the least com^m^n mmlti^pie of their 
denomfinators, 

Note 1.—- If the price of an ingredient is linked more than once, the sum of 
the results of all its comparisons will be the required quantity of that ingredient. 

Note 2. — If one or more of the prices are fractional, multiply all the prices by 
the least common multiple of the denominators to obtain integral terms of com- 
parison. 

NoTK &— €linoe any quantity wYxoae ^xicft *^\«Jtew \3Qft «.^ta^ may be linked 

447 
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with amy other whose price is above the ayerage, it is eyident that a problem can 
haye as may different but correct answers as there are different ways of thus link- 
ing them. Besides, both proportionals of any couplet may be multiplied or divided 
by any number, thus changing the results without affecting their correctness. 

Examples for Practice. 

1. How many ponnds of tea, worth respectively 60, 70, 85, and 90^ 
per pound, must be taken to form a mixture worth 76^ per pound ? 

a. To form a mixture worth 8} cents per pound, how many pounds 
of sugar worth 8, 9, and 10 cents per pound should be combmed ? 

3. A dealer combined a quantity of alcohol 80^ proof from 4 
different barrels, respectively 60^, 70%, 76%, and 90% proof. How 
ixuiny gallons were drawn from each barrel ? 

4. How many barrels of flour at 16, |6(, 17, and 18 per barrel, 
must be sold to realize an average price of $6f per barrel ? 

6. In what proportion can vinegar worth 20, 25, and 40 cents per 
gallon be mixed to form a compound worth 30 cents per gallon ? 

6. What proportion of water, whose respective temperatures are 
50®, 70**, 80°, and 100° Fahrenheit, must be combined to obtain water 
of 95° Fahrenheit ? 

7. A liquor merchant compounded a kind of whiskey worth $1.20 
per gallon by mixing water with 3 kinds of whiskey worth resj>ectively 
$1 .10, $1.40, and 11.50 per gallon. What amount of each did he take ? 

448. To find the quantity of each ingredient if the relative quan- 
tity of two or more of the ingredients is given. 



ILLU8TRATIVE EXAMPLE. 

A man bought Rio coffee at 14 cents per pound, Laguayra at 16 
cents, Maracaibo at 18 cents, and Java at 24 cents. His purchase 
averaged 20 cents per pound, and the Rio was to the Laguayra as 2 
to 5. What number of pounds of each did he purchase ? 

Solntioa. 



Explanation. — 
Since the price of 
only one ingredient 
(Java, 24^) is greater 
than the price of the 
mixture {20f\ link 
all the remaining 
prices which are less with the price of Java. 
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Ana, 
2 lb. Rio. 
5 ** Laguayra. 
2 ^* Maracaibo. 
9 '* Java. 
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Applying 447, it is seen that, int^grallj, the Rio and Java coffees were as 
2 lb. to 8 lb., the Laguajra and Java as lib. to 1 lb., and the Maracaibo and Jara 
as 2 lb. to 1 lb. The proportions thus obtained are 2 A. Bio, 1 lb, Laguofra, 2 lb. 
Maracaibo, and 8+1 + 1, or 6 lb. Java, but the proportion of Rio to Lagna7rm» 
instead of being as 2 to 1, as found, was really as 2 to 6. Hence, multiply the 
quantity of Laguayra as found (1 lb) by 6 to obtain the true proportion. But if 
one term of a couplet (1 lb. Laguayra) be increased fivefold, the other term of that 
couplet (1 lb. Java) must be similarly increased, to preserve the counterbalancing 
gain and loss of that couplet. 

Prineiple. — To muUipiy or divide both proportiondls qf a comparison hy 
the same number preserves their counterbalancing gain and loss, and produces 
any desired relation cf those proportionais to other quantities. 

Bole. — Find the proportional quantities by Rule, 447, and 
multiply or divide the quantities thus found whidi are to be 
of a given relation by any number or numbers tha4i jvM produce 
such relation. 

Examples for Practice. 

1. A grocer combined teas worth 50^ 60^ 75^ and 80 cents a pound 
in such proportions as to produce a mixture worth 70 cents a pound. 
The quantity of tea worth 75 cents was to that worth 60 cents as 4 to 
1. What proportion of each kind of tea did he take ? 

2. A dairyman averaged 32 cents per pound upon 5 kinds of butter 
which he sold at 20, 25, 30, 35, and 40 cents per pound. He sold \ 
as much butter at 30 cents as he sold at 35 cents. What proportional 
quantity of each kind did he sell ? 

3. A jeweler combined three kinds of silver respectively f pure, f 
pure, and f pure, in such proportions that the mixture was f pure. 
What proportion of each did he take, if the mixture contained 5 times 
as much silver \ pure as of silver \ pure ? 

4. A liquor dealer mixed a quantity of whiskey 65^ proof by com- 
bining whiskeys which were respectively 50^, bb%y 60%, 70^, and 75^ 
proof. What proportion of each did he take, if the 60% proof in the 
mixture was to the 75^ proof as 3 to 2 ? 

6. A farmer sold turkeys at tl.25 each, ducks at 75 cents, chickens 
at 50 cents, and geese at 90 cents. He sold 3 times as many ducks as 
turkeys, and realized an average price of 80 cents. How many of 
each did he soil ? 
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449. To find the quantity of each ingrediont of a mixture if the 
quantity of one or more ingredients is limited. 

Illustrative Example. 

A dealer sold 10 barrels of flour at 16.25 per barrel. What is the 
least number of barrels which he must sell at $6.30^ $6.75, and 17.00 
per barrel to realize an average price of $6.50 per barrel ? 

Explanation. — It is 
found bj Rale, 44 7^ that 
the proportionals, if un- 
limited, would have been 
2 bbl. at $6.25, 6 bbl. at 
96.30, 4 bbl. at $6.76, and 
1 bbl. at $7. But, instead 
of 2 bbl. , there were 6 times 
2, or 10 bbl., sold at $6.25. 



$6.50 



♦6.a5\ 


iV 




2 




6.30\\ 
6.75)) 




iV 
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A 
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. 7.00/ 


W 




1 





2x5=10. 

5 

4 

1x5 = 5. 



10-7-2=5, multiplier of the couplet con- 
taining the limited proportional. 



Hence, multiply 2 and the other proportional of its 
couplet (1 bbl. at $7) by 6, obtaining as the required proportionals 10 bbl. at $6.26, 
6 bbL at $6.60, 4 bbL at $6.76, and 6 bbl at $7. 

Bule. — Find the proportional quantities by Rule, 447. Divide 
the limited quantity by the obtained proportional of the limited 
quantity; and miiZtipLy the quotient by the proportionals of 
such ingredients a^ are linked to the limMed quantity. 

Examples for Practice. 

1. A clothier bought 24 coats at $12 each. How many must he 
buy at $5 and $7 each that the average price will be $8 ? 

a. A merchant sold 15 yards of muslin at 18 cents per yard. What 
is the least number of yards at 14^ 10, and 9 cents per yard which he 
can sell to realize an average price of 12 cents per yard ? 

3. A dealer so mixed 8 pounds of coffee at 18 cents per pound with 
other grades at 14, 17, 21, and 22 cents per pound, that the price of 
the mixture could be fixed at 19 cents per pound. What is the least 
number of pounds of each which he could take ? 

4. A broker purchased 9(f shares of railroad stock at 70. Sow 
many additional shares at 90 must he purchase that the average price 
per share may be 75 ? 

6. A farmer bought 20 calves at $15 each, and a sufficient number 

at $8 and $10 each to make the average price of the lot $12 each. 

How many calves at $8 and $10 did he buy ? 

20 
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450. To find the quantity of eaeli ingrodiont of a miztnro if the 
total quantity of the ingredienti is limited. 



Illustrative Example. 

A broker sold mining stock at 60, railroad stock at 65, steamboat 
stock at 80, and bank stock at 88. Altogether, he sold 243 shares, and 
received an average price of $75 per share. How many shares of each 
did he seU P 



EzplAnAtioii.~It is found by 
Rule, 447, that the proportionals, 
if nnlimited, would have been 1 
share at SO, 18 shares at 66^ 8 
shares at 80, and 10 shares at 88, 
or 27 shares of alL But, instead 
of 87 shares of all, there were 9 
times 27, or 248 shares sold ; 
hence, multiply each of the ob- 
tained proportionals by 9 to find 
the required proportionals. 



Solution. 
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243 -^ 27 = 9, multiplier. 



Bnle. — Find the proportional quantities by Rule, 447. 
Divide the limited quantity of aU the ingredients by the sum 
of the obtained proportionals, and m^uUiply ea^ih proportional 
by the quotient* 

Examples for Practice. 

1. A miller mixed 240 bushels from four grades of wheat, costing 
1.90, 1.95, tl.lO, and 11.20 per bushel, so that the average cost was 
tl per bushel. How many bushels of each grade did he take ? 

2. What quantity of water must be added to 16 quarts of acid 90^ 
proof and 24 quarts 95^ proof, that the mixture may be an acid 80j[( 
proof? 

3. A produce merchant bought 130 barrels of 3 kinds of onions at 
an average price of 12 per barrel. If he had purchased each kind 
separately, the prices would have been respectively 11.90, $2.25, and 
12.50 per barrel. How many barrels of each kind did he buy ? 

4. A liquor dealer diluted a quantity of rum for which he paid 
12.50 per gallon with a quantity of water, making 20 gallons in all. 
How many gallons of each did the mixture contain, if it was sold at 
$2 per gsSlon without loss to ihe ^esXest \ 

450 
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BANKRUPTCY. ' 

451* A Bankrupt or IniolTent is a person who fails in bnsinefls or 
IB unable to meet his pecuniary obligations. 

Rbm. — ^L^gal proceedings in bankraptcy are nsoally instituted either at the 
instance of the bankrupt himself, by his formal acknowledgment before a court of 
proper jnrisdiction of his inability to pay his debts ; or at the instance of one or 
more of his creditors, by their formal application to the same court to haye him 
adjudged a bankrupt Firms and corporations unable to meet their pecuniae 
obligations are also said to be bankrupt, and are subject to the same legal proceed- 
ings in bankruptcy as a single individual in a similar condition. 

45!3« The Assets of a bankrupt are his entire property, indading; 
debts due to him by others. 

Rbm. — Assets are distinguished as AvaHaNe and Nominal, the former includ- 
ing items that can be oonyerted into cash at their stated raluation, and the latter 
such as are not supposed to be immediately available except at a discount upon 
their stated value. 

453. The Liabilities of a bankrupt are the pecuniary obligations 
due by him to others. 

Rbm. — ^A debtor of a bankrupt is a person or firm' who is indebted to the bank- 
rupt ; and a cnditor is one to whom the bankrupt is indebted. Some creditors, 
such as employees, etc., are paid in full of all their claims, if the assets are sufB- 
cient for this purpose, and hence are caUed prtforrod 



454. A fkshedule or Statement is a list setting forth the assets and 
liabilities of the bankrupt, containing the name of each of his cred- 
.iters and debtors, their places of business or residence, and the sum 
due to or from each. 

455. An Assignee is a person appointed to take charge of the 
property of a bankrupt for the purpose of converting it into cash and, 
after deducting the expenses of the assignment, to pay such a propor- 
tion of the bankrupt's liabilities as the available assets will allow. 

466« A Dividend is the proportion of available assets which is 
paid by the assignee to the creditors of a bankmpt. 

467* A Sisehaige is a decree issued by a court of bankruptcy, on 
the compliance of a bankrupt with the requirements of the insolvent 
laws, relieving him from further obUgationa V^ Ua ^siM^S^fsr^ 
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Rem. — ^Upon reoeiTing a diathatr^ the bankrapt is at libertj to reoommenoe 
business legally free from future lesponsibUity for any debt enumerated in his 
•ohedule. 

468. Computations in Bankruptcy may be made in accoidanoe 
with the principles of percentage ; the tot^ liability being the base, 
and the diyidend or ayailable assets as the percentage. 

Oeneral Direeiion : // the dividend is required, multipLy its^ 
two given fcustoirs ; if given, divide it by its given factor cLnd the 
quotient will be its other factor. 

Rem. 1. — ^The two factors of a total dividend are the total liability and the rate 
per cent, of dividend ; of a dividend to a particular creditor are the total claim of 
that creditor snd the rate per cent, of dividend. 

Rem. 2. — ^The net assets when distributed among the creditors being called a 
dividend (406)> the rate ^ of net assets is called the rate of dividend. 



Illustrative Example. 

A merchant failed in business and rendered the following schedule : 
Assets — cash, 11346.10; real estate, 13578.64; personal accounts, 
$2125 ; merchandise on hand, $1517.36. Liabilities — ^promisBory 
notes outstanding, $3021 ; due J. H. Baldwin & Co., $1673 ; D. S. 
Rogers, $1177 ; S. B. White, $6052. The expenses of the assignment 
were $221. How much should each creditor reoeiye ? 



SdntiMi. 



A89$U, 

Gash 

Beal estate .... 
Personal accounts 
Merchandise . . • 

Total assets . 
Less expenses 

Net assets • . 



$1346.10 
3578.64 
2126.00 
1517.36 

$8567.10 
221.00 

$8346.10 



LiabUiiies, 

Notes outstanding . . $3021.00 

J. H. Baldwin & Co. . 1673.00 

D. S. Rogers ..... 1177.00 

S. R. White . . • . . 6052.00 



Total liabiUties . $11923.00 



18346.10 -^ $11923 = .70 or 70^, rate of diyidend. 



$1673 X .70 
1177 X .70 
6062 X .70 



$1171.10, diyidend to Baldwin & Co. 
823.90, " " D. S. Rogers. 
«36,40, " " 8- R. White. 
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Bule. — ^I. From the total assets deduct aU expenses, and 
divide the remainder by the total liabilities. The quotient ear- 
ried to hundredths will he the rate per cent, of dividend. 

11. Multiply the amount of each creditor's claim by the rate 
per cent, of dividend. 

'Son, — ^The nine result may be obtained bj the ** Rule of Three " by taking 
the net assets and liability due each creditor as right-hand terms, and the total 
liability as the left-hand term (443). 

Examples for Practice. 

1. J. H. Bell & Go. &iled with liabilities amounting to 1150000 
and assets amounting to $93147. How much should each creditor 
receiye on the dollar^ and what sum was allowed J. E. Arnold & Bro.^ 
whose claim was $17314^ if the expenses of settlement were 13147 ? 

2. A coal firm failed with liabilities amounting to ^9000. The 
assets were^ cash, $2160 ; real estate^ $16500 ; notes on hand, $2340. 
The expenses of the assignment were 2% of the assets. How much 
should Wright & Go. receive, whose claim against the firm was $12617 ? 

3. G. W. Smith's claim against a bankrupt firm was $2400, and J. 
M. Owens' $1680. After the expenses of the assignment were deducted 
from the assets, there remained $6120. If the total liabilities were 
$8160, how much did Smith and Owens receive ? 

4. A lumber firm failed with assets amounting to $23072, and lia- 
bilities amounting to $56000. The firm owed Joel Manning & Go. 
$7327.50 ; M. J. Whiting & Co., $3725 ; and Robert French & Sons, 
$2375. How much did each of these creditors receive, if the expenses 
of bankruptcy were $672 ? 

6. The Empire Knitting Mills Company failed with liabilities 
amounting to $274320, and assets amounting to $125912.88. If the 
expenses for settling were $2468.88, how much should W. A. Miles, 
J. R. Thomas, and W. 0. Lewis receive, whose claims were respect- 
ively $34620, $15234, and $8750 P 

6. A firm failed with liabilities amounting to $52250, and with 
assets, exclusive of real estate, amounting to $2042.50. The assignee 
obtained for the real estate $31350, and deducted for settling the 
bankruptcy $475. W. H. Devon's claim against the firm was $7284 ; 
W. A. HeitmueUer's, $6382 ; W. H. Patrick's, $5794 ; S. P. Lack- 
land's, $4767 ; and J. K. Hopper's, $3964. How much did each of 
these creditors receive ? 
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7. A bankrupt firm owed J. P. Jordan & Go. 11874 ; W. H. Hen* 
mm, $675 ; T. A. Smith & Son, 1385 ; and G. E. Sinclair, $284. 
The assets of the firm were $48700, and their Uabilities $59048.75. 
How much did each of the above creditors receive, if the expenses of 
settling the bankruptcy were Z% of the assets ? 

8. The real estate of a bankrupt firm was sold by their assignee for 
$12000, and their goods for $6122. There were collected on notes 
due the firm $2107, and on personal accounts $2673. The total lia- 
bilities of the firm are $27033, and the expenses of settling $734.94. 
How much on the dollar can be paid, and what should M. E. Whitney 
receive, whose claim is $6215 ? 



GENERAL AVERAGE. 

459. General Average is the method of apportioning among all 
the interests endangered, the loss sustained by a vessel, its freight, 
its cargo, or any part thereof, when, in case of a common peril, it 
has been voluntarily sacrificed or damaged to secure the safety of the 
rest. 

Rbm. — ^The essentialfl of a loss, before it can be apportioned by a general 
average, are : 1. An inyminmU and common peril ; 2. A voluntary and indispenmMe 
loss; 8. The success of the Bacrifice in saying the remaining interests. 

4€M>« Particular Average is any loss or damage which is not 
vdluntarily encountered, or which lacks some other essential of a 
general average loss as specified in Bem., 459. 

Bbm. — ^A loss or damage to a vessel or her cargo, •/ invciuntary, is borne excln- 
sitely bj the owner of the property so lost or damaged ; if voiuntarj, and the peril 
is not common^ the loss or damage is apportioned among the particular interests 
benefited. 

461. Jettison is a term applied to that part of the cargo or 
equipment of a vessel which is thrown overboard for the safety of th^ 
remainder. 

46!3. Karine Salvage is the remuneration allowed to persons who 
are instrumental in saving vessels or their cargoes from the perils of 
the sea. 

463. An A^uster of Averages is one who is employed to adjust 
and apportion the losses and expeiiBea ol «k ^«ii«wl w^ca^e* 

459-403 
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464. The loBses and expenaes apportioned by general ayerage iu-e : 

1. Jettiflon ; freight on the jettison ; damage to oargo from water running 
down the open hatches doring jettison ; ohaflng, breaking, or other damage to the 
loosened cargo after jettison. 

2. Sacrifloe of a Teasel's equipments, or any part thereof, such as masts, spars, 
sails, cables, etc Only two-thirds of the cost of a yessel's repairs are apportioned 
bj general aTerage, the remaining third being an exclusiye charge on the vessel, 
as the new equipments are supposed to be worth that much more than the old. 

8. Expense incurred in floating a stranded Teesel, for towing a disabled one, 
or salvage (462) paid another vessel for affording any other relief. 

4. Port charges of a disabled vessel, incurred in entering or leaving a harbor 
of refuge, whether such disability be caused by accident or sacrifice, provided it 
cannot continue its voyage without imminent and common peril ; expenses of un- 
loading the cargo to make repairs, storing the cargo in a warehouse, and its sub- 
sequent reloading; and the expense of so much of the repairs as were rendered 
necessary by a Mert/See for the common safety. 

6. Port charges of an undamaged vessel, if incurred to avert an imminent 
and common peril; as, for instance, to escape from an enemy's vessel, to avoid 
stranding during an iwlverse wind, etc. 

e. Wages and provisions of the crew from the time the vessel changes its 
odurse to make a harbor of refuge until it can safely resume its voyage. 

465. The Contributory Interestt to a loss or expense apportioned 
by general average are : 

1. The vessel if undamaged or accidentally damaged, at its full value at the 
end of the voyage; but if damaged by voluntary infliction for the common safety, 
at its full value immediately before the damage was inflicted. 

3. The cargo, including the part jettisoned or damaged, at its cash value at 
the port of destination. 

8. The freight at its full amount minus \ for the wages of the crew, in a few 
States minus \, 

Rbm . — ^The wages of the crew are exempt from contribution, as they might 
otherwise become interested in opposing a necessary sacrifice. The usual practice 
is to deduct the txad sum required for seamen's wages, and to consider the 
remainder of the freight as a contributory interest. In the following examples, 
} will be the part deducted unless otherwise directed. 

466. Each interest, if futty insured, can recover from the insur- 
ance company the full amount of its contribution to the general 
average loss ; or if partially insured, such a part of its contribution 
as the amount of insurance on such contributory interest is of its full 
value : provided, in either case, the insurance policy covers the class 
of risks which produced the general average loaeu 
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tpportion 



Illustrative Example. 

The ship Enterprifle in a Toyage from New Orleans to Baltimore, 
loaded with cotton, encountered gales which made it necessary for the 
common safety to cut away spars, etc., which cost 13000 to replace ; 
and to jettison a portion of her cargo, the ralue of which, as compared 
with that of the same grade delivered in Baltimore, was 15900. The 
value of the vessel after undergoing repairs was $80000 ; and of her 
cargo as follows : that consigned to A, $35000 ; to B, $58000 ; to 0, 
which included the jettisoned cargo, $63000. The gross freight, 
including that on the jettison, was $10800 ; freight on the jettisoned 
cargo, $352 ; and fee to the adjuster, $225. How should a settlement 
be effected ? 

Solution. 

$80000, value of ship after undergoing repairs. 
1000, i of $3000, increase of value by superior worth of repairs. 

$79000, value of the ship before damage was sustained. 



Contributory irUeruU, 

Contributory value of ship, $79000 
Net freight ($10800 less i), 7200 

A's invoice 35000 

B's " 58000 

C's " 63000 



Total, $242200 



General average charges. 

Jettison $5900 

Repairs (f of $3000). . . .' . 2000 

Freight on jettison 352 

Adjuster's fee 225 

Total general average loss, $8477 

Partieular average charge. 
Ship (iof $3000) $1000 



$8477 -f- $242200 = .035, or Z\%y rate of general average. 

SeUUmenit, 



$1000 + ($79000 + 7200 x .086) -$352 = $8665, ship pays adjuster. 

986000 X .086 = 1225, A 
68000 X .086 = 2080, B 



<< 



<i 



f( 
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$6020, total receipts by adjuster. 

$6000 - ($68000 X .086) = $8696, C reoeives from adjuster. 

8000, repairs paid by " 
226, fees due adjuster. 
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Ezplanatioii. — ^As the value of the ship afimr ondergoing repain was $80000, 
deduct therefrom the superior yalue of the repairs () of $3000) to find her value 
before the damage was sustained ($79000). Select the remaining contributory 
interests as directed in 465» and find their sum, obtaining $248200 as the total 
contributory interest. Select the general ayerage charges as directed in 404, and 
find their sum, obtaining $8477 as the total general average charge. Divide the 
sum of the general average charges ($8477) by the sum of the contributory interests 
($242200), obtaining 8^% as the rate of general average charge. 

Add the particular average aga inst the ship (| of $8000 = $100 0) to her propor- 
tion of the general average loss ($79000 ship + $7200 freight x .085 = $8017), 
obtaining $4017 as the total charge against the ship, from which deduct the ship's 
interest in the general average fund (freight on jettison, $862) to find the balance 
due the adjuster by the ship ($8665). 

Multiply A*s and B's contributory interests by the rate of general average 
charge, obtaining $85000 x .035, or $1225 as A's and $58000 x .085, or $2080, as 
B*s proportionate contribution. Multiply G*s contributory interest ($68000) by 
.085, obtaining $2205 as C's proportionate contribution, which should be deducted 
from Cs interest in the general average fund (jettisoned cargo^ $5800) to find the 
balance due C by the adjuster ($8095). 

Bule. — I. Divide the sum of aU the losses and expenses which 
are sjibjecb to general average (464) by the sum of aU the con- 
tributory interests (465) to find the roite per cent, of general 
average. 

IL Multiply each contributory interest by the rale per cent, 
of general average, and the products thus obtained will he the 
proportionale contribution of such interests. 

III. Add i^ of the toted cost of repairs to the proportionate 
contribution of the ship ; and credit the proportionale contribu- 
tion of ea4)h interest with so much of the general average loss a^ 
14HIS sustained by thai interest. 

NoTB. — In finding the proportionate contribution of a single interest, it is 
sometimes more convenient to employ the "Bule of Three**; taking the total 
general average loss and each contributory interest as right-hand terms and the 
total contributory interest as the left-hand term. 

Examples for Practice. 

1. The steamer Caspian was overtaken by a storm^ and for the 
common safety it was deemed necessary to throw overboard a part of 
her cargo worth, at the port of destination, $7500. The steamer was 
valued at $35000, the remaining cargo at $65500, the gross freight at 
$6000, of which $600 was chaig|^\A \kkft ^3tt^f:i\^^eG«KWiifci.\«c^'^ 
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adjuster's charges were $120. In the final settlement what should 
Perry ft Co. receive, whose goods were valued at 18000, of which $1500 
worth was jettisoned ; and what should the steamer's owners pay as 
their net contribution ? 

a. The ship Conqueror, while en route from Mobile to Boston, 
suffered a disaster (accident) which compelled her to put into Balti- 
more for repairs. The disbursements of the agent in Baltimore were : 
custom-house fees, protest, towage, pilotage, inspection, unloading 
and reloading cargo and storage of unloaded cargo, $1200 ; and to W. 
E. Woodall ft Co., for repairs on vessel, $900. The agent's commis- 
sion for advancing the money and paying the above bills was Z% ; 
and on cargo valued at $5000 temporarily landed to effect repairs, 1\%. 
The wages and provisions of the crew from the time the ship changed 
her course to sail for Baltimore until she was ready for sea, were 
estimated at $600. The value of the cargo was : A's invoice $18000, 
B's $25000, G's $22000, and D's $15000; the gross freight was 
$7500 ; the value of the ship just before the accident $16500 ; and the 
adjuster's fee in Boston $175. How should a settlement be effected, 
the expenditures and commissions of the agent in Baltimore having 
been settled by a draft of the captain on the ship's owners, in favor of 
the agent ? 

3. If, in Example 2, B's invoice had been insured for $15000, how 
much should be B's claim against the underwriters ? 

4. The ship Selma, from Bio Janeiro to New York, encountered 
heavy gales, and, for the safety of the ship and her cargo, masts and 
rigging were cut away which cost $3600 to replace, and cargo jet- 
tisoned valued at $6000, $4000 of which belonged to A, $1200 to B, 
and $800 to C. The ship, after undergoing repairs, was valued at 
$60000. The gross freight was $8400 (less ^ for seamen's wages in 
New York), of which $800 was on the cargo jettisoned. The value of 
the cargo landed in New York was : A's shipment $9000, B's $6500, 
C's $8500, and D's $5000. The adjuster's charges were $150. How 
should a settlement be made, the ship's owners having paid the cost of 
repairs, and filed the receipted bills with the adjuster ? 

6. If, in Ex. 4, A's shipment had been insured for $7500 and D's 
for $5000, how much insurance ought each to receive ? 

6. The ship May Queen, from Charleston to Phikdelphia, en- 
countered a storm off Gape Hatteras an<Lwas compelled to jettison a 
p&rt of her cargo and put into TSotlcSt lot T^^gak^. The cost of 
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repairing the accidental damage was $450, and of repairing the volun- 
tary damage was 13000. The total expenses of detention in Norfolk 
were $800. The appraised ralue of the ship in Philadelphia was 
$25000 ; and of the cargo jettisoned $5000, the freight on which was 
$200. The gross freight was $3000 (less \ in Philadelphia), and the 
adjuster's charges $130. A's inyoice was $20000, of which $2000 was 
jettisoned ; B's $15000, of which $3000 was jettisoned ; and G's 
$12000. How should a settlement be effected if the cost of repairs 
and of detention was paid by the captain out of the ship's funds ? 

7. If, in Example 6, A's invoice had been insured for $16000, and 
B's for $12000, how much insurance ought each to receive ? 



468. Storage is the placing and safe keeping of merchandise, 
household goods, etc., in a warehouse. 

469. The Bate of Storage is a certain price per barrel, bale, bag, 
bushel, etc., charged for each storage term. 

470. A Storage Term is the time of storage for which the rate is 
charged. It is usually 1 week, 10 days, 20 days, or 1 month. 

Rem. 1. — ^When goods are withdrawn before the expiration of a storage term, 
storage is usually charged for the fuU term. In some cities, however, when the 
storage term is one month, if goods are withdrawn after having been stored one 
or more full months, storage for any fraction of a month more than one-half is 
charged at the full rate; and for one-half of a month or less, at one-half the fall 
rate. 

Rem. 2. — ^When goods are received and delivered at different times without 
settlement, the final settlement is often made by finding the average storogty and 
charging for the actual time the goods are stored. This is called atoragt on 
account. When storage is paid or computed on each delivery, it is called cash 
storage 

471. To find the average storage when there are no deliyeries. 

iLLUtTRATIVE EXAMPLE. 

A warehouseman received the following quantities of wheat at the 
rate of 1 cent a bushel per month of average storage : June 15, 500 
bu.; June 30, 400 bu.; Juk 18, 300 bu.; Aug. 6, 800 bu. What was 
the amount of storage due4Lug. 15 ? 
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Solntion. 



Arffff. 



June 16 to Aug. 16 = 61 x 600 = 1 bushel stored for 80600 days. 



4< 



80 " 
July 18 " 
Aug. 6 " 



« 



" =r 46 X 400 = 1 
" = 28 X 800 = 1 
" = 10 X 800 = 1 

The total storage = 1 
« (I << . 1 



it 
<< 



<4 
(4 
• 4 



" 18400 
" 8400 
" 8000 



44 
4< 
<4 



44 
44 



44 
44 



'' 66300 days. 
« i\^, or 21761 months. 
$.01 X 2177 = $21.77, required amount of storage. 

Bule. — ^I. Multiply the number of barrels, bales, etc., of each 
receipt by the nuniber of days between the date of such receipt 
and the date of setfleinent. 

II. Divide the sum of the obtained products by the nuniber 
of days in the storage term ; and miUtiply the quotient into 
the rate of storage. 

Examples for Practice. 

1. At 2f cents a barrel per month of average storage^ what is the 
storage due Dec. 8 on the following receipts : Sept. 9^ 200 bbl. pork ; 
Sept. 26, 300 bbl. beef ; Oct. 16, 600 bbl. beef ; Nov. 10, 250 bbl. pork ; 
Nov. 23, 300 bbl. pork ; Dec 1, 160 bbl. beef ? 

a. At 1 cent a bushel per month of average storage, what is the 
storage due Oct. 19 on the following receipts : July 3, 300 bu.; July 
12, 500 bu.; July 30, 150 bu.; Aug. 16, 400 bu.; Aug. 25, 800 bu.; 
Sept. 20, 500 bu. ; and Oct. 5, 300 bu. ? 

3. At 3 cents a barrel per month of average storage, what is the 
storage due May 18, 1884, on the following receipts : Jan. 20, 125 bbl. ; 
Jan. 31, 75 bbl. ; Feb. 12, 140 bbl. ; Feb. 29, 80 bbl.; Mar. 15, 150 
bbl. : Mar. 24, 95 bbl. ; Apr. 4, 475 bbl. ; Apr. 9, 38 bbl. ; Apr. 16, 
100 bbL ; Apr. 28, 50 bbl. ; May 10, 150 bbl. ? 

472. To find the average storage when there are deliveries. 

Illustrative Example. 

A warehouseman received and delivered the following : 



Bseeived, 

Feb. 22, 200 bbl. 

Mar. 18, 150 

*' 26, 100 

Apr. 8, 150 

472 
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<( 



Ddivertd, 

Mar. 2, 50 bbL 

" 8, 80 

Apr. 3, 200 

\%, 2TO 



cc 



€€ 



t€ 



€€ 
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^hat was paid for storage at 3 cents a barrel per month of average 
storage^ a settlement haring been made Apr. 18 ? 

Solation. 

Feb. 22 14> Mar. 2 = 8 x 200 (received) = 1 bbl. stored for 1600 days. 
" " 50 (deHyered) 

Mar. 2" " 8= 6 x 160 (in store) =1 
" " 80 (delivered) 

" 8" " 18 = 10 X 70(iiistore) =1 
" " 150 (received) 

*« 18 " " 25 = 7 X 220 (in store) = 1 
" " 100 (received) 

<' 25 << Apr. 8 =r 9 X 820 (in store) = 1 



<( (« 



200 (deUvered) 



Apr. 8*' "8= 5 X 120 (in store) = 1 
" " J60 (received) 

" 8 " " 18 = 10 X 270 (in store) = 1 



4< <( 



270 (deUvered) 



" " 900 " 
** " 700 " 



« " 1540 " 
" " 2880 " 



« «< 



800 " 
" " 2T0O " 



4< <l 



10020 days. 



Total storage =r 1 
<« M ^ xiyyui^ or 864 months. 

$.08 X 864 =s $10.92, required amount of storage. 

Bole. — ^I. Multiply the first receipt by the number of days 
between Us date and the da/te of the next receipt or delivery. 

II. Multiply the increased or decreased quantity then on 
storage by the nuniber of days between the dale of such increase 
or decrease to the dale of the next increase or decrease ; and so 
continue to the dale of final settlement. 

III. Divide the sum of the obtained products by the number 
of days in the storage term, ; and multiply the quotient into the 
rate of storage. 

KoTK. — If several classes of packages are stored, on which there are different 
rates of storage, make separate computations for each class of packages ; and 
combine the results thus obtained to find the total storage. 



Examples for Practice. 

1. At 4 cents a barrel per month of arerage storage, what is the 
storage dne Ang. 15> 1883, on the following produce, receiyed and 
delivered as stated ? 
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1883. June 12, 200 bbL potatoes. 
" 20, 150 " apples. 
July 18, 60 " turnips. 
Aug. 2, 90 " onions. 



(€ 



ii 



ti 



1883. June 17, 75 bbL potatoes. 
" 25, 126 *' 
'' 30, 90 " 



€€ 



July 5, 60 



a 



a 



26, 40 " 



Aug. 9, 20 
16, 90 



apples, 
turnips. 



a 



a 



i€ 



i€ 



onions. 



a. Compute the storage on the following account to Dec. 31, 1886, 
at 2f cents a barrel per month of arerage storage : 



JRee&ived. 

1886. Aug. 17, 250 bbl. mdse. 
'' 25, 90 *' 
Sept. 19, 200 " 
Oct. 12, 300 " 
Nov. 18, 200 *' 
Dec. 17, 400 " 

3. Find the pasturage, at 65 cents a head per month of ayerage 
pasturage, on the following account : 



IkUvered, 

1886. Aug. 23, 200 bbl. mdse. 
Sept. 25, 240 '' " 
Oct. 13, 300 " *' 
Nov. 20, 150 *' " 
Dec. 31, Balance. 



4€ 
it 

ii 
a 



C(Me received. 
1885. Hay 24, 250 head. 
" June 8, 60 " 
*' . " 25, 90 " 



CattU withdrawn, 
1885. June 2, 200 head. 
" 20, 40 
July 2, 160 



ii 
i 



a 
it 



473. To find the eash storage on merchandise. 



Illustrative Example. 
A warehouse received and deliyered merchandise as follows : 



Received. 




Delivered. 


Maj 6, 300 bbl. pork. 


May 23, 


200 bbl. pork. 


" 27, 250 " " 


June 3, 


80 " '* 


June 12, 180 " " 


" 7, 


220 '' " 




' 25, 


230 " " 



How much must be paid for storage on the aboye at the rate of 5 
cents per barrel for the first 10 days or part thereof, and 3 cents per 
barrel for each subsequent 10 d&ya ot i^iiV> ^Al^T^l \ 
473 
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Solntion. 



May «. 

« 28 (17 dA., or 3 tenns), 



reoeired 800 bbl. 
deliyered 300 < 



BaL of Ist receipt = 100 ' 

June 8 (28 da., or 8 terme), delivered 80 ' 

Bal. of Ist receipt = 20 < 

« 7 (82 da., or 4 terms), Of 220, deUyered 20 < 



May 27, 

June 7 (11 da., or 2 terms), 



reoeired 250 ' 
Of 220, deHyered 200 < 
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BaL of 2d receipt GO ' 
25 (28 da., or 8 terms), Of 280, delivered 60 < 



" 12, leoeived 180 ' 

^' 26 (18 da., or 2 terms). Of 280, delivered 180 ' 



RtlU, 

X 8 cents = $16.00 
= 8.80 



X 11 



X 14 



<f 



<i 



= 2.80 



X 8 « = 16.00 



X 11 



X 8 



i< 



« 



- 6.60 



= 14.40 



Storage due, $68.60 

Explanation.— The first delivery of 200 bbl. was made May 28, or 17 days 
after the date of the first receipt, constituting one term of 10 days and part of 
another, or practically 2 storage terms, which at the given rate of storage (6 cents 
for first term + 8 cents for second) produces 200 times 8 cents, or $16 storage. 
Of the remainder of the first receipt (100 bbL), 80 bbl. were delivered June 8, or 
28 days after the date of their receipt, constituting 2 terms of 10 days and part 
of another, or 8 storage terms; hence the storage thereon must be 80 times (6 •»• 8 
•>• 8 =) 11 cents, or $8.80. The remainder of the first receipt (20 bbl.) was in- 
cluded in the delivery of 220 bbL on June 7, and hence was stored 82 days, or 4 
terms, producing 20 times (6 + 8 + 8 + 8 =) 14 cents, or $2.80 storage. 

The second receipt (250 bbL) was on May 27, and the next delivery (of 220 
bbL) on June 7, on 20 bbL of which storage has already been computed, leaving 
200 bbL which were in store 11 days or 2 terms, producing 200 times 8 cents, or 
$16 storage. The remaining 60 bbL of the second receipt were included in the 
delivery of 280 bbL on June 26, after being stored 20 days or 8 terms, producing 
60 times 11 cents, or $6.60 storage. 

The third receipt (180 bbL) was on June 12, all of which were delivered on 
June 25 (being included in the delivery of 280 bbL) after being stored 13 days, or 
2 terms, producing 180 times 8 cents, or $14.40 storage. Hence, the total storage 
is the sum of the storage on all the deliveries, or $68.60. 

Evle. — ^I. JlfuZHply each delivery of the first receipt by the 
rate of storage for the number of terms which such delivery 
has been in store, considering any fra^otion of a term, as an 
entire term^. 

n. Sim^Uarly compute the storaii^ otv eacX\i dA\»«r>^ ^^ ^<^^«» 



820 
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second receipt; and so continue in regular order with sub- 
sequent receipts until ths storage on all the deliveries has been 
found. 

III. The sum of the storage on all the deliveries iviU be the 
required casli storage. 



Examples for Practice. 
1. The receipts and deliyeries at a certain warehouse were : 



IUeeiv6d. 

June 25, 250 bbh 

Aug. 4, 360 " 
" 14, 50 " 
Sept. 4, 70 " 



Delivered. 

July 3, 90bbl. 

Aug. 12, 150 " 

20, 170 " 

25, 180 " 

Sept. 15, 130 



€( 



€€ 



€€ 



What was the entire cash storage due Sept. 15, the rate being 5 
cents per barrel for the first 10 days or part of 10 days, and 8 cents 
per barrel for each subsequent 10 days or part of 10 days ? 

a. Find the cash storage on the following account, the rate of 
storage being 6 cents per barrel for the first 10 days or part thereof, 
and 3 cents for each subsequent 10 days or part thereof : 



Received. 

June 20, 400 bbl. 

" 25, 60 " 
July 7, 20 " 
16, 40 " 



€€ 



Delivered. 
June 27, 300 bbl 

" 30, 40 " 
July 12, 20 " 
30, 160 *' 



(( 



3. Compute the storage on the following account, the rate being 1 
cent per bushel for the first 20 days or part thereof, and ^ cent per 
bushel for each subsequent 20 days or part thereof : 

Ddivered. 

Aug. 19, 1200 bn. wheat. 
" 30, 2000 " 

Sept. 6, 4000 " 
19, 3500 " 
30, 5000 " 

Oct. 8, 6300 " 

473 





Seeeived. 




Aug. 


15, 1600 bn. 


wheat. 


€€ 


28, 2600 " 




Sept. 


3, 6000 " 


€4 


a 


16, 3000 " 


(€ 


t< 


27, 6000 " 


€€ 


Oct. 


8, 4000 " 


ft 



€€ 



a 
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EQUATION OF PAYMENTS. 

474. Equation of Paymenti is the process of finding the date at 
which one payment can be made in settlement of two or more debts 
falling due at different dates^ without loss to the debtor or creditor. 

475. The Average Date or Equated Time is the date at which two 
or more debts can be equitably discharged by one payment. 

476. The Foeal Date is any assumed date taken as a standard to 
which the dates of two or more payments may be compared to find 
their average date. 

Bbm. — ^Though any date may be assumed as a standard of comparison, it is 
usually most convenient to take as the Focal DcUe the first or the kut of the 
several given dates, or the first day of the month, inclusive, in which the earliest 
item falls due. 

477. The Term of Credit is the time allowed for the payment of a 
debt, or of goods purchased on account. 

478. The Average Term of Credit is the average time allowed for 
the payment of the sum of two or more debts due at different dates. 

479. To find the average date for the payment of two or more 
debts due at different dates is an application of the following 

Principles : — l. Money is toorth Us interest for the time it is used, 

2. Tfie interest or use cf money paid h^ore U is due is offset by the 
interest or use of an equal sum kept an equal time after it is due. 

8. Assuming any common date of comparison^ the product cf the prepay- 
ment multiplied by the time of prepayment should equal the product cf the 
qfter-payment multiplied by the time of after-payment. 

480. To find the average date for the payment of two or more 
debts contracted at the same time but due at different dates. 

iLLUaTRATIVE EXAMPLE. 

A wholesale merchant sold goods amounting to $1800, as follows : 
1400 on 3 months' credit, $600 on 5 months' credit, and $800 on 6 
months' credit. What is the equated time for the payment of the 
whole ? 

22 ^CVVr-AS^f^ 
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Ezplaiiatioii.~A88ame the Solntion. 

!!^!!^.-^J!^^^ *^. ^^^^ -»*<». TmnsoferedU. Useof tl far 

400 X 8 months = 1200 months. 
600 X 6 " = 3000 
800 X 6 " = 4800 



t€ 



t€ 



tt 



1800 X ? months = 9000 
9000 months -^ 1800 = 6 months. 



paid on the day of purchase. 

The bn jBT would then have been 

deprived of the use, as per tenns 

of sale, of 9400 for 8 mo., or of 

$1 for 1200 mo. ; of $eOO for 6 

mo., or of $1 for 8000 mo. ; of 

$800 for 6 mo., or of $1 for 

4800 mo. ; or, altogether, of $1 for 

1200 + 8000 + 4800, or 9000mo. To be deprived of the use of $1 for 9000 months 

is equivalent to being deprived of the use of 1800 times $1, or $1800, for j^ of 

9000 months, or 6 months. Hence, the correct or equated time of paying the entire 

amount should be 6 months after the date of purchase. 

Bnle. — I. Multiply each item by Us term of credit, and 
divide the sum* of the products by the sum, of the items to find 
the average term, of credit. 

IL Add the average term, of credit to the d^ite of purchase 
to find the average da^ie, 

KoTB 1. — Fractions of a month should be reduced to days; and fractions of a 
day should be discarded if less than \y or considered an entire day if | or man. 

KoTX 2. — ^If an item contains cents, the cents may be rejected from the solu- 
tion if less than 60, or considered an additional dollar if 60 or more. 



Examples for Practice. 
Find the average term of oradit of the following bills : 



(!•) 


(a.) 


(«•) 


Itetns, Terms of eredtt. 


JlMM. Term» oftmHt. ■ 


lUm*. Terms of er«dU. 


$100 .... 2 months. 


$100 ... 1 month. 


$700 .... 5 months. 


300 4 '' 


200 ... 2 " 


360 4 " 


200 7 " 


300 ... 3 " 


660 2 " 


400 8 " 


400 ... 4 " 


400 6 " 


Apply Note 1 in the solution of the next three exan 


iples. 


(*.) (»•) 


(••) 


150 .... 2 months. 


•1000 . . 8 months. 


$800 ... 4 months. 


700 3 " 


2600 . . 5 " 


760 ... 2 " 


800 4 " 


1600 . . 4 " 


326 ... 6 " 


600 JB •" 


4000 . . 6 " 


686 ... 3 " 
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Find the equated date of payment of the foliowing : 



('•) 



£ 



Ue^j 12, $150 on 30 days' credit. /( 
*' 400 " 90 " " 
" 300 " 60 " " 
" 600 " 30 " " 



(8.) 



Jane 20, $1200 on 90 days' credit. 
" 2400 ^'30 " 
" 1800 " 60 " " 
" 1600 "90 " " 



9. A wholesale merchant sold goods amounting to 13600, of which 
$1800 was to be paid in 6 months, $900 in 8 months, and the re- 
mainder in 9 months. What was the average term of credit ? 

10. An invoice of goods amounting to $1200 was purchased May 
30, 1886, on the following terms : $600 payable in 30 days, $400 in 60 
days, and $200 in 90 days. What is the equated date for the payment 
of the entire bill ? 

11. If I buy goods amounting to $1600, and agree to pay half in 
3 months, and the remainder in 6 months, and afterward wish to pay 
the entire debt in one amount, when should the payment be made ? 

12. A plantation was sold for $18000 upon the following terms : 
one-third in cash, one-half of the remainder in 12 months, and the 
balance in 18 months, without interest. What is the equated time for 
the payment of the entire sum ? 

13. On July 15, 1885, an importer sold the following bills to a 
wholesale firm : No. 1, $500 on 30 days' credit ; No. 2, $792 on 60 
days ; No. 3, $820 on 90 days ; No. 4, $624 on 120 days. What is the 
equated time for the payment of the entire purchase ? 

14. On Aug. 4, 1884, an agent received a consigiiment of 570 
barrels of apples. He sold 76 barrels on Aug. 9, 40 barrels on Aug. 
18, 150 barrels on Aug. 30, 160 barrels on Sept. 8, and the remainder 
on Sept. 15. What is the equated date of the total sales ? 

16. On June 17, 1885, an agent received a consignment which he 
sold for $1250, as follows : $200 on June 20, $150 on June 30, $325 
on July 8, $415 on July 18, and the remainder on Aug. 3. What is 
the equated date of the total sales ? 

16. On Sept. 3, 1886, a commission merchant received 200 barrels 
of flour to be sold on account. On Sept. 15, he sold 50 barrels at 
$6.25 per barrel ; on Sept. 25, 30 barrels at $6.40 ; on Oct. 19, 75 
barrels at $6.30 ; and on Oct. 22, the remainder at $6.25. What is 
the equated date of the total sales ? 

480 
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17. Oct. 12, 1885, a commission merchant reoeired a consignment 
which he sold for $3200 as follows : 11800 on Oct. 20, $500 on Nov. 3, 
$600 on Nov. 18, and the remainder on Nov. 28. What is the equated 
date of the total sales ? 

18. On May 3, 1886, I bought the following bills of goods : $240 
on 30 days' credit ; $175 on 60 days' credit ; and $350 on 90 days' 
credit. What is the equated date of the total purchase ? 

481. To find the average date for the payment of two or more 
debts contracted at difTerent dates when no terms of credit are 
included. 

iLLUeTRATIVE EXAMPLE. 

J. M. Oaulden bought of Geo. W. Keller & Co., the following 
merchandise : Jan. 18, 1886, $720 ; Feb. 17, 1886, $280 ; March 26, 
1886, $460. No credit having been allowed, what is the average date 
for the payment of the sum of the several bills ? 

First Solution. — Product Method, 

VOCAL DATE, JAN. 0, 1886 (= DEC. 81, 186B). 

DoUb. IkbU. Days. Products, 

Cnom focal date.) (BquiTBlent vae of $1 for; 

1886, Jan. 18, $720 x 18 = 12960 days. 

Feb. 17, 280 x 48 = 13440 " 

Mar. 26, 460 x 85 = 3910 " 

$1460 1460)65500(45 -days. 

Average date : 45 days after Jan. 0, 1886, or Feb. 14, 1886. 

Explanation. — Since no credits were allowed^ each bill was due on the day of 
purchase; and it is required to find a common date at which all three bills might 
have been paid without loss of interest to buyer or seUer. 

Assume Jan. 0, 1886 (=: Dec. 81, 1885) as the required date. As the first debt 
($720) was not due until Jan. 18 (18 days later than the assumed date), to pay it on 
Jan. would have deprived the buyer of the use of $720 for 18 days, or of $1 for 
720 times 18, or 12960 days; as the second debt ($280) was not due until Feb. 17 
(48 days after the assumed date), to pay it on Jan. .0 would have deprived the buyer 
of the use of $280 for 48 days, or of $1 for 18440 days; as the third debt ($460) 
was not due until Har. 26 (86 days after the assumed date), to pay it on Jan. 
would have deprived the buyer of the use of $460 for 85 days, or of $1 for 89100 
days. Hence, to pay the entire bill ($720 + $280 +460 = $1460) on Jan. would 
hare deprived the buyer of the use of $1 for (12960 + 18440 + 89100 =) 65500 days, 
or of 1460 times $1 for j^ of 65500 d«yB, ot 4A%\ dswi^ (j^tactically 45 days; Note 

481 
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1, 480) ; and the aasomed date (Jan. 0, 1880) is thus found to be 46 days earlier 
than the correct date. Hence, etc 

Second Solntion. — InUrest Method. 

K)OAL DATS, JAN. 0, 1886y— BATE OF IMTBBB8T 1«( FEB AZINUX. 

Mo, Daiea. lieme, InUnsi, 

Jan. 18 $720 $4.32, int. of $720 for 18 da. 

i^.>^"+x ^ i^S :: r ;: isT*'^'"^' 

r9.20, '' $460 ''2 mo. (of 30 da. each) 

2 Mar. 26-1 460 ] 3.68, " " " 24 da. 

( .15, " " ''Ida. 

$1460 $21.83 

3^ 

Intof $1460for3da.=$1.46)$65.49(45 — days. 

Ayerage date : 45 days after Jan. 0, 1886, or Feb. 14, 1886. 

Explanation. — Assnme Jan. 0, 1886, as the date at which the entire amount 
should be paid; and to the left of the date of each item, write the number of com- 
plete calendar months between it and the assumed date. For oonyenience in 
calculating interest^ suppose each of these intervening complete months to be 80- 
day months; and in correction, plus or minus each date with the excess over, or 
deficiency under 90 days, of each intervening complete month. 

By paying the first bill ($720) on Jan. 0, the buyer loses the use of $720 for 18 
days which, at 12% per annum, is equivalent to the loss of .000 of the debt, or 
$4.82; by paying the second bill ($280) on Jan. 0, the buyer loses the use of $280 
•for the 81-day month of January and 17 days in February (= 1 80-day month and 18 
days), which, at 12% per annum, is a loss of 1% of $280 ($2.80) for 1 month, and 
.006 of 1280 ($1.68) for 18 days; by paying the last bill ($460) on Jan. 0, the buyer 
loses the interest of $460 for the 81-day month of January, the 28-day month of 
February, and 26 days in March (= 2 80-day months and 25 days), which is 2% of 
1460 ($9.20) for the 2 80^ay months, .008 of $460 ($8.68) for 24 days, and .000 } of 
$460 ($.15) for 1 day. Hence, by paying the sum of the three items ($1460) on 
Jan. 0, 1886^ the buyer loses the sum of the obtained interests ($21.88). 

If by paying $1460 on Jan. 0, the buyer loses interest amounting to $21.88, the 
proper date for paying $1460 without loss of interest must be as many days after 
Jan. as will enable $1460 to produce $21.88 interest. 

At 12%, the interest of $1460 for 1 day is .000| of $1460. Hence, applying 
326, divide the given interest ($21.88) by .000| of $1460, or to avoid fractions, 
divide 8 times the interest ($65.49) by .001 of $1460 ($1.46), obtaining practically 
45 days as the time after Jan. to pay the sum of the items without loss of inter- 
est to either buyer or seller. 



KM SQUATIOlf or PATXENTB. 

483. BtiIw for finding tba sqnttftd date of pnrelkMa. 
• Prodoot Method. — I. Take as the focal date, the date at which 
the earliest item is due, or any eonvenient prior date. 

II. Multiply each item hy the difference in days between the 
focal date and the date at which such item falls due ; and 
divide the sum of the obtained products by the sum of the itcjns. 

III. The quotient wiU deJiote the nuTtiber of days to count 
forward from, the focal date to find the equated date. 

Note 1. — The dsts bt which the laleii item is due, or any conrenient sabe^- 
qnent dAt«, may be taken as the focal date. The qnotient ol diTiding the Bum of 
the products bj the eum of the it«mB will then denote the number of days to ootmt 
backward from the focal date to find the equated date ; because, in this case, the 
sum of the products will denote the namber of days during which the buyer has 
withheld f 1 beyond the equated dat«. 

NoTB 2.— The moat convenient focal date for oompnting time ia of the 
month at which the earliest item is due, an expression which is equivalent to the 
laat day of the preceding montb. 

Interoft Kothod. — I. Select the foeal date as directed in the 
preceding Rule, 

IT. Mnd the interest of each item for the time between the 
focal date and the date at which such item falls due; and 
divide three timet the sum of the dbtaijied interests by .001 of 
the sum, of the items. 

Ill, The quotient udU dejiate the number of days to count 
forward from the focal date to find the equated date. 

Non 8.— The focal date may be selected as directed in Note 1. The flnai 
quotient will then denote the number of days to count backward from the focal 
date to find the equated date. 

Note 4 — WhUo tntereet may be computed at any rate per annum, 12^ will 
be found the most convenient. At 12^, the interest for 80 days or 1 SO-day month 
ia 1 ^ of the principal (obtained by moving the decimal point of the principal 
too places to the left); for 3 80-day months take twice the preceding Teenlt; lot 
S SO-day months take G timee the preceding reeult, etc For 8 days the interest is 
.001 of the princip^ (obtained by moving the decimal point of the principal Ihrm 
places to the left); for twice 8 days take twice the preceding nanlt; for 4 timee 8 
days take 4 times the preceding result, et^i. For 1 day the interest is .000} of tlw 
principal (obtained by moving the decimal point of the prindpal Mras places to 
the left and dividing the result by 8). 

NoTK 5.— Since, at lifi per annum, the interest is 1^ ;er monfA of 80 doyi^ 
if the time be expressed In months and days, change the calendar months to 
90-d»y months by increasing the time 1 day for each included 81 -day month, or by 
dacreaaing the time 3 days (1 day ttnle^v i'«ti\l"¥*rcttMi\iuinbided, 

482 
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Examples for Practice. 
Find the •quated date of purohate of the following billa : 



(1.) 
1886. June 5, 1500, no credit. 
July 20, 300, " 
Aug. 16, 200, « 

(3.) 

1884. Mar. 9, $735, no credit. 
" 31, 840, « 
Apr. 8, 750, '' 
May 15, 475, 



it 



1886. Jan. 3, $250, no credit. 
Feb. 18, 375, 
Apr. 4, 530, " 

(*-) 
1885. Aug. 12, $690, no credit. 
Sept 4, 325, 
Oct. 21, 512, 
Dec. 8, 450, 



i€ 
t€ 



6. I bought of Simmons ft Bro., Pensacola, the following inyoices 
of merchandise : 

Jan. 3, 1885, inyoice amounting to $750. 
" 15, " " " " 320. 

Feb. 9, " " " " 195. 

Mar. 11, '' " '' " 275. 

Apr. 18, " " " " 525. 

What was the amount of my bill, and the average date of purchase? 



5. J. P. Jordan ft Oo.'s sales to T. A. Smith are as follows 

Mar. 19, 1886, a biU of $275. 
'' 31, " " " 340. 
Apr. 25, " " " 520. 
May 15, " " " 150. 
June 12, " " " 260. 
What is the ayerage date of purchase ? 



7. A bought of B the following merchandise : 

Feb. 5, 1885, a bill amounting to $420. 

Mar. 13, « " " " 762. 

Apr. 14, " " '' " 578. 

May 21, *' " " '* 284. 

June 6, " " " " 512. 
What is the ayerage dote of purchase ? 
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8. A sold goocU to B as follows : May 30, 1525.75 ; June 15, 
$325.40 ; June 28, $275 ; July 7, 1214.30 ; July 20, $390.15 ; Aug. 
12, $125.45 ; and Sept. 10, $263.20. What is the equated date of 
total sales? 

9. W. J. Bobb & Co. sold to L. W. Bristol the following inyoices 
of tobacco : July '7, 3840 lb. @ 27^ ; July 19, 2640 lb. @ 26^^ ; 
Aug. 4, 3752 lb. @ 28}^ ; Aug. 15, 1464 lb. @ 29^ ; and Sept. 3, 
3890 lb. ® 28^^. What was the average date of sale ? 

483. To find the average date for the payment of two or more 
debts contracted at different dates if all the debts have the same term 
of credit. 

iLLUaTRATIVE EXAMPLE. 

L. T. Hooker bought of John Hodge & Co. the following : 
Feb. 5, 1885, merchandise amounting to $274 on 30 days' credit. 
Mar. 19, " " " " 382 

Apr. 9, " " " " 260 

May 13, " " " " 185 

June 3, " " " " 90 

What is the equated date for the payment of the sum of the seyeral 
bills? 

Solution. — Intereat Method, 

VOCAL DATS, FEB, 0, 1865.— BATE Ufi PES AmOJlL 

Dates, Items, Interest, 

$274 



€€ 


<i 


t€ 


ti 


« 


<€ 


€€ 


€C 


• 


€t 


€€ 


ic 



Mo. 




3 
4 



Feb. 5 
Mar. 19-2 

Apr. 9-1 . 

May 13-1 . 
June 3 



• . ■ • 



. . a . 



382 
260 

185 
90 

$1191 



$.4e.lnteraftoft874for 6 da. a of $8l74). 

•* '' $888 ** 1 mo. (of 80 da.). 
16da. aof$8 8Q. 



(8« 

( X, 
(6.80. 

( .IT, 
J .74, 

J8.eo, 

i .08. 



$SSl81 
8 



M 
(C 



U « 
M 44 



U 
I* 



tt 
U 
•( 

t< 

CI 



ada.(T>iOf|8.ffi!>. 
*' fSOO " 8 mo. (of 80 da. each). 
6 da. of $S.eC). 
'• ^ Sda.aof$.88). 

8 mo. (of 80 da. each). 
18da.(i.l86 X 4) 






M 9185 *• 

(t M U 



*• $80 " 4 mo. (of 80 da. each). 
" •* " 8da.(.00lof$C<9. 



D^da. +80d8,=86da., time after focal date, including the term of credit. 
Feb. 0, 1885, + 86 da, = Apt. W, \«S5, t«5aM«A.«3Sjffl^*8A.^.a^ 

483 
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Explanation. — Proceed as fully explained in Seoond Solution of 111. Ex., 

481, as if no terms of credit had been given, obtaining 66 + days, to which add 
the uniform credit of 80 days, obtaining 86 days after Feb. 0, 1885, or Apr. 27, 
1886, as the required equated date. 

ft 

Rem. — When the time in days after the focal date has been found, it is puerile 
to aqparcUdy deduct the days in each of the succeeding months. It is as easy, and 
much more expeditious, to deduct the days of two, three, or even four succeeding 
months in one operation. Thus, in the preceding example, 86 — 60 (days in Feb. 
and Mar.) == 27, days in the following month of April. 

Enle. — Proceed, by either the Product or Interest method, 

482, to find the time as if no term of credit had been given, 
and add the uniform, credit to the result. 

EXAMPLE8 FOR PRACTICE. 

1. S. H. Hanson sold to a retail merchant merchandise as follows : 

1884. Feb. 6^ an invoice amounting to t673.40. 

" Mar. 24, " '' " " 462.60. 

" Apr. 18, '' " " " 327.90. 

" June 24, " " '' " 128.10. 

If 60 days' credit was allowed on each item, what was the average 

date for the payment of the entire amount ? 

When a payment contains cents, apply Note 2, 480* 

2. A wholesale merchant sold to a customer the following : 

1885. Sept. 4, an invoice of merchandise amounting to $624.20. 

Oct. 12, " " " " " " 920.80. 

Nov. 26, •' " " " " " 440.72. 

Dec. 18, " " '' " " " 364.28. 

A credit of 90 days being allowed on each item, what was the 

equated date for the payment of the amount of the several bills ? 

3. M. A. Davenport bought of Johnson & Go. : 

Mar. 12, 1886, Merchandise amounting to $742.83. 
April 4, " " " " 926.17. 

May 24, " " *' " 432.26. 

June 17, " " " " 327.75. 

What is the equated date for payment of the amount of the sev- 
eral bills, a credit of 30 daya bemg «S\o^^ qh ^j^i^^^^ko^X 
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4. J. W. Miller boaght of Freem&n & Co. : 

Ms7 30, 1886, Merchandise amounting to $345.30. 
June 19, " " " " 576.75. 

Aug. 3, " " ' " 463.40. 

A credit of 90 dajB having been allowed on each item, what was 
the eqnated date for paying the entire amount ? 

h. I bought the following bills of goods on 3 months' credit : Aug. 
18, 1885, 1430.80 ; Sept. 8, 1885, »215.65 ; Sept. %l, 1885, t300 ; and 
on Oct. 15, 1835, 8591.20. What was the equated date of total pur- 
chase? 

484. To find the tnvtvgi date fbr the payment of two or mors 
debt! oontraoted at difftrant dataa, and hanng different terms of 
credit. 



E. Q. Chdbch, 



Illustrative Exahfle. 

Philadelphia, S^. 1, J 

7b E. S. Scott & Co., 



H«7 IS 




$500 


00 






June 


" " " eod*. 


8S0 


00 






July 18 


" " ■' " 


200 


00 






Aug. 


" ■' " 80 dB. 


470 


00 


81070 


00 



First Solution.— ProAxi MeOioA. 

rOCAL DATB, HAT %VS»{= AFB. 80, UBC}. 

DaUiofSah. CrediU. Time. Itaju. Product*. 

May 15 + 30 da. = 45 da. x 500 = 32500 da. 

81 + June 9 + 60 " = 100 " x 360 = 35000 " 

61 + July 18 = 79 " x 260 = 19750 " 

92 + Aug. 6 + 30 " = 127 " X 470 = 59690 " 

1570 ) 136940 ( 87 + da. 
Average date : 87 days after May 0, 1886, or July 26, 1886. 
Explanation. — The Above aolution is similar to that b; the product method, 
481, except that each item is multiplied by the number of dajB between the focal 
date (Uay 0=Apr. 30) and the date at which such item falls due, obtained by 
adding the term of credit (if any) to the number of day* between the tooal date 
and the date of sale, 
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Second Solution. — Interest Method. 
lOGAL D ATB, MAT 0^ 18S& BATE FEB ANnXTlC, m. 
Mo. DoUb of Sale. Iteme. Credits. Interest. 

May 16 $500 @ 30 d^\^'^^'!!^'7S^^:f^, 

350 @ 60 « { ^:S; " " ^ 



1 June 9+1 

2 July 18 + 1 



250 



i 



3 Aug. 5 + 2 470 @ 30 



$1570 



6.00, ** '* 1800 
IJDi 

(1&801 

" i .04. 

( .10, 

94&6S 
8 



*' 8mo. ($8JS0 X 9. 
*« 10 da. (i of $8^. 

** 9ino.(|SJiOK9). 
" ISdA. d J5 X 6). 
*• 1 *• (I of S JB9. 
.» .< 1^ M 4nio.($4.70 X 4). 
'' da. ($ .47 X 8). 
" 1 • (1 of S .47). 



k« If 

«« u 






u 



Interest of $1570 for 3 da. =$1.57 ) ^Hm ( or ^^ da. 

Average date : 87 days after May 0, 1886, or July 26, 1886. 

Explanation. — ^The above solution is like that of the interest method, 481^ 
except that the interest is found on each item from the focal date to its dne date, 
obtained by adding the term of credit to the date of purchase, considering each 
80 dajs of the terms of credit as an additional 80-da. month. 

Bule. — ^dd the term of credit to the time from, the focal 
date to the date of the item* ; then proceed hy either the prod- 
uct or interest Bule, 482. 

NoTX 1. — If a term of credit is given in months, calendar months are meant ; 
and they should be reduced to 80-day months by Note 5, 482. 

NoTB 2. — In obtaining the dne date of notes, drafts, etc, add 8 days for grace 
to their nominal time of payment. 

EXAMPLE8 FOR PRACTICE. 

Find the equated date of payment 

(1.) 
1886. Mar. 3, $300 @ 60 da. 

Apr. 15, 475 ® 30 

May 5, 520 @ 30 



it 



tt 



(3.) 

1885. Sept. 20, $750 ® 60 da. 
*' 28, 825 ® 90 " 
Oct. 15, 575 ® 30 '* 
Nov. 1^ 150® 30 



tt 



(a.) 

1885. Aag. 7, $626 @ 90 da. 
Sept. 3, 560 ® 30 " 
Oct. 12, 225 ® 60 " 



1885. Jan. 18, 1380 @ 46 da. 
Feb. 3, 720 ® 60 " 
Mar. 9, 260 ® 30 " 
Apr. 20, 440 @ 60 " 

484 
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(6.) 

1886. Mar. 21, $825.30 @ 3 mo. 

Apr. 3, 512.75@1 

" 29, 260. 90® 2 

May 8, 175.25® 3 

19, 520. 00® 2 



€i 



tt 



€€ 



€i 



€€ 



1886. May 2, $150.35 ® 1 mo. 
June 4, 275.58 ® 3 



i€ 



" 30, 
Aug. 1, 
Sept. 15, 



182.15 ® 4 
325.75 ® 2 
415.10 ® 3 



*i 



€< 



<€ 



7. W. H. Bansom & Go. bought merchandise, as follows : 

Mar. 15, 1884, a bill of $324 on 60 days' credit. 
May 14, " " 676 " 30 " 

June 12, " '' 480 " 3 months' " 

July 15, " " 225 " 90 days' '' 

Aug. 4, " '' 422 " 3 months' " 

What is the equated date of payment ? 

8. Average the following statement of acoount : 

Nbw Yobk, Od. 1, 1885. 
W. W. Tbbvok & Co., 

In account toith H. A. Fairhait. Dr. 

1885. Mar. 25, To Mdse. per bill rendered, $340.72 ® 30 da. 



Apr. 14, 
May 14, 
June 2, 
" 24, 
July 18, 



€i 



(€ 



€€ 



ii 



€< 



ti 



tt 



i€ 



it 



€t 



it 



t< 



i< 



it 



it 



671.34 ® 60 " 
374.62 ® 90 " 
517.27 ® 30 " 
243.25 ® 3 mo. 
721.80 ® 30 da. 



On Jan. 25, 1885, a grocer sold goods amounting to $1340, one- 
half to be paid in 90 days, one-fourth in 4 months, and the remainder 
in 5 months. What was the equated date of payment ? 

10. On March 24, 1886, M. A. Dayenport bought of J. R. Compton 
merchandise amounting to $1644, one-fourth payable in 60 days, one- 
fourth in 3 months, and the remainder in 4 months. At what date 
could the entire debt be equitably paid ? 

11. E. I. Collier sold E. A. EUicott & Co., Feb. 4, 1885, 200 bbl. 
flour at $6 per bbl., on 30 days' credit ; Mar. 12, 1885, 23 bbl. sugar, 
averaging 240 lb. per bbl., at 7J^ per pound, on 60 days' credit ; Apr. 
16, 1885, 320 lb. N. Y. butter, at 22^^ per pound, on 3 months' credit ; 
Mar. 22, 1885, 640 doz. eggs at 12^ per dozen. When should E. A. 
Ellicott & Co.'s entire indebtedness to E. I. Collier be paid by average ? 

12. F. H. Smith & Son sold H. W. Shaw the following bills of 
merchandise : Mar. 3, 1884, $467.20 ® 30 days ; Mar. 25, 1884, 
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t563.75 @ 60 days; Apr. 12, 1881, 1310.68® 4 monthe ; May 3, 
1884, t535.10 @ 30 daya ; and May 16, 1884, 1285 @ 90 days. 
What is the equated date for the payment of the sum of the BOTeral 
bills r 

AVERAGING ACCOUNTS. 

485. The Aveng* of on Aoooant ie the average or equated time 
for the payment of the balance of an accoant which contains both 
debit and credit items. 

Rm.— In Equstion of PftTmenta, onlf one side of bd ncooant is conudeted, 
the items being either ftll debits or ftU credits; but when sd account inTolres both 
debit Mid credit items, it is necessary to consider Mh sides of the account in 
ascertaining the equated date to pay the balance due. The former ii Bometimes 
called iSmpIe Average, and the latter Compound Average. 

486t Accoants are aTeraged upon the following principles : 

1. &ooda ddteered and money paid a certain time betobi they are due 
ehould equitably be cbedited urith interest for that time. 

2. ffooda deltvered and money paid a certain time aiteb they are due 
should equiiabl]/ be DEBTTEn toith interest far that time. 

8. The equated time for paying the baUmce qf an account is that date at 
which the credit interest ofPHn. I wiU offset the debU interest ttfPHn. S. 

Rm. — If the balance of an accoant is paid before the equated dat«, it is cus- 
tomsry to deduct bank discount on the balance from the date of its payment to the 
equated date; and if paid after the equated date, to add interest to the balance 
from the equated date to the date of its payment. If an interest-bearing note ia 
giren in settlement of an accoant, the equated date is taken as the dat« of the not«. 

487. To find the equated date for paying the balance of b debt, if 
credited with one or more partial paTmenta before the debt ie dne. 

Illuotrative Example. 
W. H. Crampton bonght April 8, 1884, of A. D. Prank & Co., an 
invoice of merchandise amounting to 1640 on 4 months' credit. On 
May 19, Mr. Crampton paid tSOO, and on June %, 1340. What is the 
equated date for paying the balance P 

EzpIauation.^Apr. 8 + 4 mo. = Ang. 8, the dne dat«. If $300 were paid 
May IS (Bl days before the due date), the loss to Crampton would be the use of 
«300 for 81 days, or of «1 for 16200 days. If $240 were paid June 3 (67 days 
before the due dat«), tbe loos to Crampton would be the use of |340 for 67 days, or 

480— 4aT 
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Solnticm. 
300 X 81 da. = 16200 da. 
240 X 67 " = 1 6080 " 
440 33880 " 

$640 - »440 = •200, balance dne. 
32280 da. -5- 200 = 161 + da., eitenfiion. 
Apr. 8 + 4 mo. = Aug. 8, due date. 
Aug. 8 + 161 da. = Jan. 16, 1885. 

of «1 for 8S280 dbys; that is, tot,^ oi 82280 



<tftl for 16080 daje: both 
pajmenta inTolving a loss 
to Crompton of the use of 
|1 for 82280 d»7s. Henoe, 
tA restore this losa to 
CnraptoD, he should be 
pennittod to use the un- 
paid balance ($640 - $440 
= $900) for H man; days 
after the dae date (Aug. 8) 
as will make the unpaid 
balance ($200) equivalent to the 
days, or 161 + days. 



Knle. — Miiitiply each, payment by the nuTnber of day$ 
between the date of stich payment and the due date, and 
divide the aujn of the obtained prodiLCts by the unpaid 'bal- 
ance. The querent will denote the number of days to count 
forward front the due date to find the equated date. 

KoTB. — While it is customary as well as equitable to proportionately esl«iid 
the term of credit on the balance of a debt if a part thereof has been prepaid, the 
law does not enforce such extenaioD if the creditor objects. 

Examples for Practice. 

1. If, on Harcli 3, I parchaae $800 worth of merchandise on 90 
days* credit, and on April 15 make a partial payment of $400, what 
is the equated date for paying the balance ? 

2. On May 5, 1883, James Atwater sold to H. P. TJnderhill an in- 
voice of goods amounting to $1500, on 1 month's credit. On May 10, 
H. P. Underbill paid $300, and on May 20, $570. On the date of 
the second payment, H. P. Underbill gave an interest-bearing note, 
properly dated, for the nnpaid balance. What was the date of the 
note? 

3. On Aug. 15, 1884, C. F. Dickinson sold an inToice of merchan- 
dise for $1200 on 90 days' credit, and on Sept. 20 he received from 
the purchaser $400. When in equity should the balance be paid ? 

4. I sold on Sept. 5, 1884, a bill of goods for $875 on 3 months* 
credit. When in equity should I receive the balance if on Oct. 2S, 
1884, the purchaser made a partial payment of $375 ? 

B. On Dec 8, 1883, a manufacturer sold an invoice of goods to a 
merchant for $1800, on 3 mouths' credit ; and on Jan. 16, 1884, the 
4S7 
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manufacturer bought from the merchant a bill of goods for $2500 on 
which he was allowed no credit. What is the equated date for the 
merchant to receive the balance due from the manufacturer? 

6. On May 13, 1884, J. W. Horn sold a bill of goods to Kendall 
ft Co., amounting to 1350, on 2 months^ credit ; and on June 1 Ken- 
dall & Co. paid on account $250. What is the equated date for 
J. W. Horn to receive the balance due him ? 

7. On July 19, 1886, E. H. Foley bought goods to the amount of 
$750 on 60 days' ciedit ; on Aug. 3, he made a payment thereon of 
$230, and on Sept. 5, a second payment of $350. What is the equated 
date for Foley to pay the remainder of the purchase money ? 

8. On Oct. 15, 1883, B bought merchandise of A, amounting to 
$675, on 3 months' credit ; on Nov. 1, B paid A $225 on account, and 
on Dec. 12, B paid A $340 additional, and gave an interest-bearing 
note for the remainder. What was the date of the note ? 

9. On Jan. 12, 1884, J. Fagan ft Son sold Ferguson Bros, ft Co. a 
bill of merchandise amounting to $1825, on 3 months' credit ; and on 
Feb. 11, 1884, J. Fagan ft Son borrowed of Ferguson Bros, ft Co. 
$2500. What should be the date of an interest-bearing note to be 
given by J. Fagan ft Son in settlement of the balance due Ferguson 
Bros, ft Co. ? 

10. A has three of B's notes : one of $375, dated Aug. 21, 1884, 
and payable in 3 months ; one of $530, dated Sept. 3, 1884, and pay- 
able in 60 days ; and one of $425, dated Oct. 15, 1884, and payable 
in 4 months. On Nov. 1, 1884, B paid A $600, canceled his three 
notes, and in exchange gave a single note for the remainder. What 
was the date of the latter note ? 



488. — ^To find the equated date for paying the balance of any 
aocount 

Illustrative Examples. 

1. Average the following ledger account : 
Dr. 0. F. Williams. Cr. 



1886, 








1886. 








Oct. 6 


ToMdae., 


$850 


00 


Nov. 8 


By Cash, 


$800 


00 


Nov. 16 


<< << 


450 


00 


" 25 


« << 


200 


00 


Dec. 8 


<( (1 


280 


00 


Dec.l2 


« Sundries, 


600 


00 


" 22 


<< CI 


620 


00 
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AVEBAeiSO ACCOUIfTS. 
First Solntkm— iVotlMcf Melfiod. 

roOAL DATS, OCT. 0; lOBO. 



Oct. 6= 6 dft. X SSO = 2100 d&. 


81+NoT. 8=89da.x 800 = 11700d». 


81 + NoT. 16=46 " X 450 = 20700 " 


81+ " 20=56 " X 200 = 11200 " 


61 + Dec. 8=64" x 280 = 17820" 


61+Dec. ia=78 " x 600 = 86500 " 


61+ " 83=88" X 630 = 43160" 


looo W«0 " 


lioo ^0 " 




1000 59400 " 





600 ) 24480 ( 41-dft7S. 

Average date : 41 days after Oct. 0, 1886, or Not. 10, 1886. 

Explanation. — Eqiuting tlie debit side of the Boooiint b^ Rule for Prodoct 
Method, 488, it is seen that if th« entiie biU (f 1600) hod been paid on Oct. 0, 
Williams iTDDld have been deprived of the use of (1 (or 88880 days ; and similarly 
equating the credit side, it ia seen that Williams really had the use of 91 "t his 
debits for 69400 days after the focal date : leaving a net deprivation of the use ot 
fl for S3880— 69400, or 24480 days. Hence, the average date for Williams to pay 
the balance of his account (f 1600~|1000), or $600, must be as many days after the 
focal date as will make the nse of his balance ($600) equivalent to the nsaof flfor 
24480 days ; that is, 41 days after Oct. 0, or Nor. 10, 1886. 

S«cond Solution.— /nfersd Method. 

VOCAL DATE. OCT. 0,' iaB(l.-KATB FEB ANmnt UC 



( 98.00 (1 mo.). 
( .90 {9 da.}. 
, 2.00(1 mo.). 
i 1.60 (34da.). 
( .18 (3 da.). 
/ 10.00 (2 mo.). 
] 2.00 (lada.). 
( .17 (1 da.). 



JH>. Art*. 


Bmt. 


AKm* 


Jb. Ottm. 


O.Oot 6 


WM. 


$0.70 (6 da.). 
/ 4.60 (1 mo.). 


I.Nov. 8 + 1 


1 . NoT.16+1 


400. 


\ 8.26(10(18.). 








( .16 (1 da.). 


1. " 25+1 






( 0.60 (2 mo.). 




a. Deo. 8+1 


280. 


] ,26 (8 da.). 








t .00 (1 da.). 


2.DeclB+l 






(10.40 (3 mo.) 




8. " 88+1 


020. 


{ 8.64 (21 da.). 








( .80 (8 da.). 






$1600 


$87.96 






1000 


19.80 





$600 $8.16 



bitof$aD0tarada.=$.60) $31.48 (41 -d>]«. 

Average date : il dajB after Oct. 0, 1886, or Nov. 10, 1886. 
488 
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ExpUuwtion. — Equate the debit side bf Rnle for Interest Method, 482, 
finding that if the entin bill ($1600) had been paid on Oot, 0, Williams would 
have ket interest amounting h> 127.96^ at \2% per annum. Then Bimilarlyequata 
the credit side, finding that WiUiams had the benefit of |1000 of hia debits after 
Oct. 0, nntil it produced $19.60 inten«t at ISJt : leaTing, on the basis of a settle- 
ment on Oct 0, a net loea to Williams of (3T.9S— |10.8O, or |8.16 of interest. 
Hence, in eqnit;, Willianu should retain tho use of the balance of hia account 
($600) as long after the focal dat« as will enable this balance to produce |8.1S 
inteieat ; that is, 41 da^s after Oct. 0, 1886, or Not. 10, 1886. 



a, Avemge the followiDg ledger acconnt : 
Dr. S. F. Leb, in account with C. E. Hill. 



rsss. 








I88S. 








Aug. 15 


ToMdse., 


•800 


00 


Not. 1 


By Cash, 


1600 


00 


Sept. 8 


11 11 


SOU 


00 


" 20 




200 


00 


Oct. SO 




MO 


00 


Decs 




SQO 


00 



Firrt Solntlon.- 


-Prt^Mti MttKod. 


TOCAL DATK, ACQ. 0, IBK. 


Balm. nam. Jtaw. AvdwA. 


3«im. nsM. Jimtt. Pnamt,. 


Aug. 15=15 da. X 800= 4B00da. 


«a+NoT. 1= 98da.x000= 4eS00da 


81+Sept. 8=8» " X 000=19500 ■' 


93-1- " 30=112 " x200= 22400 ■■ 


61+Oct 20=81 " X 840=68040 " 


122+Dec 8=126 " x2»= 81260 " 


1040 oaow " 


"960 100160 " 


flsn 


92040 " 



690) eilO {12-da7S. 
Avenge date : 13 days before Aug. 0, 1886, or Jul? 19, 1885. 

ExpUnatlon. — Elqnating each side as in HI. Ex. I, it is found that, on the 
baais of a settlement on the focal date (Aug. 0, 1886) the debit side exhibits a loea 
toLeeofthenseof $1 for 92040 da ja; but the credit side shows that Lee had the 
use of (950 of his debits after Aug. 0^ until it was equivalent to the use of $1 for 
100150 days. Hence, on the basis of a settlement on Ang. fi, hee had the use of $1 
for 100150 — 92040, or 8110 days more than he was entitled to, and Lee should 
therefore pay the balance of his account ($090) as many days before the focal date 
as will make the uaeof this balance to Hill equivalent to the use of $1 for 8110 da,, 
that is, 12 dayg before Aug. 0, or July 19, 1685. 



-P4: 
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Aag. 15 

1 Sept 8 + 1 



AVEEABINO ACCOUNTS. 
Second SolBtsoa.— /fOmfll Method. 

lOGAL DATS, AUG. 0^,lMy-JUTB FSB AHHUIC, !«. 

Jfe. 



1800 
MO 



2 Oct 80+1 840 



i 



$1640 
000 

|M0 



$1.50 (15 da.), 
j 5.00 (1 mo.). 
< 1.60 (9 da.). 
( 16.80 (2 mo.). 
( 5.88 (21 da.). 

$80.68 



8 Not. 1+2 $600 ^•^^??<!T>' 

( .60(8 da.). 

OwOO^mo.). 

8 «« 90 + 2 200-1 1.40(21 da.). 

.07 (1 d^.). 

10.00(4109.). 

.42«(da.). 



4 Dec. 8 + 2 250 



{ 
1 



$060 



$88.80 
80.68 

$2.71 
8 

Interest of $600 for 8 days = $.60) $8.18 ( 12— 

a 

Average date : 12 dayv before Aug. 0, 1885, or July 19, 1885. 

Ejcplaiuttioii.— If the entire bill ($1640) had been paid Aug. 0, Iiee would 
hare lost interest amounting to $80.68, at 12% per annum; but he had the use of 
$060 of his debits after Aug. 0, until it produced $88.89 interest, that is, $88.89 
— $80.68, or $2.71 more than enough to oiEset his loss. Hence, Lee should pay 
the balance of his account ($690) as many days before Aug. as will enable it by 
Aug. to accrue $2.71, and thus offset the interest balance against him. At 12 % , 
it will lequire $690 practically 12 days to accrue $2.71 interest; it should therefore 
be ^fM 12 days before Aug. 0, or July 19. 



4d9. JLnloi for aToraging any aocount oontaining both debit and 
credit itruu. 

Prodnot Jbtbofl.— ^I. Assume as a convenient focal da4ie, tfie 
last dayef/the/OijAendar month preceding the da^e of the ear^ 
Uesi Uem iof lihe c^ccount ; and multiply each item of the 
account by /(^(difference in days between this focal dale and 
the dalemtt^which such item falls due. 

II. Seffiomately add ths obtained products of each side of the 
suoemnmlt^ myd rdiifide the difference betireen the sum of the debit 
gtroducts4mdferedit produ4^ by the balance of the a^xount. 

IH. X^^ffRf^f^iefnt unU denote the number of days between lihe 
foccH daife 'omd *equc$ted date, which should be counted forward 
from the fooed date {added to it) if the product balance and 
halancer^fd^fcounttfaveton the same side of the account; or he 
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counted backward from the focal date {subtroAsted from it) if 
the product balance and balance of account are on opposite sides. 

Note 1. — ^The date of the latest item, or any convenient sabsequent date, may 
be taken as the focal date. The quotient, as obtained by the above mle, will then 
denote the number of days to be counted backward if both balances are on the 
same side of the account, or to be counted forward if on opposite sides — the reverse 
of what is required by the rule. 

Note 2. — ^For fractions of a day, M^P^Y ^^^ ^i ^^^ » And for fractions of a 
dollar, apply Note 2, 480. 

Intereit Method. — ^L Seleeb the focal date as directed in the 
preceding Rule ; and find the interest of ea4>h item of the ac- 
count for the time between the foecd date and its due date. 

II. Find the difference between the total debit interest and 
total credit interest, and divide three times this difference by 
one thousandth of the balance of the account. The quotient 
wUl denote the time in days between the focal date and equated 
date, which should be counted forward from, the focal date if 
the interest Valance and balance of a^ccount are on the same 
side, or counted ba>ckward from the focal date if the interest 
balance and balance of account are on opposite sides. 

Note 8. — ^The focal date may be selected by Note 1, in which case the process 
of counting backward or forward must be in agreement with said note. 

Examples for Practice. 
Find the equated date for paying the balanoet of the foRowing : 
Dr. (No. 1.) J. A. Harbison. Or. 



1 



1886. 
May 12 



To Mdse., 



•575 



00 



1886. 
June 8 



By Cash, 



$150 



00 



Dr. 


(No. 2.) 


T. 0. 


Bruff ft Co. 


Cr. 


1886. 
Oct 18 


To Mdse., 


$848 


1 1886. 
00 1 Not. 5 


By Cash, 


$180 


00 



Dr. (No. 3.) 



E. Bensel ft Go. 



Cr. 



1886. 
Mar. 90 



To Mdse., 



$895 



I 



1886. 
00 I May 8 



By Cash, 



$840 



00 

489 



340 
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Dr. (No. 4.) 



O. A. Hamilton. 



Cr. 



1886. 
Jan. 9 



To Mdse., 



$1890 






1886. 
00 I Mar. 6 



By Cash, 



$260 



00 



Dr. (No. 5.) W. E. Kekdall ft SoK. 



Or. 



1886. 
June 25 



To Mdae., 



9724 



1886. 
00 I July 10 



By Cash, 



•518 



00 



Dr. 


(No. 6.) 


Jos. Laxikisb. 




Or. 


1886. 
Feb. 2 


To Mdae., 


$028 


00 


1 1886. 
1 Apr. 15 


Bj Cash, 


$450 


00 



Dr. (No. 7.) 0. FoBBMAN & Bbo. 



Or. 



A 

1886. 

Apr. 5 
May 21 


To Mdse., 


$415 
827 


00 
00 


1886. 

Ma^j 4 
" 15 


By Cash, 


$275 
112 


00 
00 



Dr. (No. 8.) 



1886. 

Nov. 8 
Dec. 2 



To Mdse., 



J. J. Jakkbt. 



Cfr. 







1886. 








$880 
516 


00 
00 


Jan. 8 
Feb. 25 


By Cash, 


$219 
410 


00 
00 



Dr. (No. 9.) 



John B. Hunton. 



Cr. 



1886. 

Jnne 16 
July 8 
Sept 28 



To Mdse., 
« « 



$875 
250 
190 



00 
00 
00 



1886. 

July 8 
Aug. 12 
Oct 9 



By Cash, 

<< <( 



$150 
280 
210 



00 
00 
00 



Dr. (No. 10.) R. W. Merchant. 



1886. 

Aug. 4 
Sept 80 
Oct 8 

489 



To Mdse., 
« 



<< 



<i « 



$816 
850 
480 



00 
00 
00 



1886. 

Aug. 15 
Sept 6 
Oct 18 



By Cash, 
" Mdse., 
" Cash, 



Or. 



$500 
250 
890 



00 
00 
00 



AVgRAOIWe A-CCOUKTB. 
Dr. (No. 11.) J. H. BUTLEB. 



Dr. (No. 13.) Jno. W. Gbaveb. 



841 
Cr. 



ISSi. 






mt. 






— 


Apr. IS 


ToHdM., 


»175 


18 M.y 8 


BrHdn., 


$400 


00 1 


Mar S 




8S5 


2S Juna S 




»B1 


40 


" » 


.< .< 


BBS 


80 " 17 




aoe 


W 


JnnelO 


" 


tJS 


40 









Dr. 


(No. 18.) 


L. J. ITB8. 




Cr. 


188S. 

Sept 18 

" SO 

Oct. 8 

" 18 


ToMdae., 


881 
499 
241 


1885. 
13 Sept. 80 
75 Oct 15 
60 Nov. 20 

15 


B7C«li, 
" Sandries, 
•■ CMh, 


•82S 
000 

600 


00 
00 
00 



1886. 








me. 








Ju. SI 


ToHdM., 


«18S 


00 


Fri>. 6 


BjCMh. 


tioo 


00 


Feb. 15 


i> •• 


884 


76 


Hmr. 18 




990 


00 


Apr. 7 


" 


190 


40 


Apr. 8 


" " 


180 


00 


M.y 87 




880 


W 


" S8 


" " 


900 


00 



Dr. (No. 14.) E. C. Bebkilet. 



188i. 








i8ai. 






■ 


Jaly« 


ToMdM., 


9808 


SO 


A«g. 1 


Brc«h, 


$850 


00 


Aug. 17 




815 


76 


Sept 80 




876 


on 


Sept 8 


•< , i> 


428 


40 


Oct 10 


11 >< 


800 


00 


" 19 


" " 


878 


86 











Dr. 


(No. 16.) 


L. L. OsifOKD. 




Cr. 


1883. 








ma. 






" 


Feb. 16 


ToMdBO., 


9880 


16 


Apr. 8 


ByC«h, 


•500 


00 


lUr. ff 


" " 


894 


08 


M*r 19 




870 


00 


" SO 


" " 


m 


86 


" 81 


•1 » 


960 


00 


Apr. 8 


u » 


810 


40 


Jiuie 8 


11 11 


840 


00 


Ibj 81 


« 


848 


80 


3-a\j IS 


.. .1 


910 


00 


Jane IB 




978 


90 


Aug. 90 


" " 


186 


00 



84S 
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Dr. 


(No. 16.) 


0, 


E. NiCOL. 




Or. 


1884. 






1884. 








May 19 


To Mdse., 80 da., 


$700 


00 June 18 


By Cash, 


$200 


00 


June 5 


" " 60 " 


490 


00 Aug. 20 


44 44 


400 


00 


July 8 


" 4« 9Q 44 


885 


00 Sept. 8 


" Note, 80 da., 


800 


00 


Aug. 6 


" Net 


840 


00 









Dr. 


(No. 17.) 


W. H. Dbvon 


• 


Cr. 


1884. 






1S84. 








June 16 


ToMdBe.^80da. 


f285 


00 July 1 


By Cash, 


$200 


00 


July 18 


<4 4< <4 IQ (4 


840 


00 Aug. 10 


44 44 


800 


00 


Aug. 4 


«4 44 44 AQ It 


782 


00 Sept. 1 


'< Note, 60 da., 


1000 


00 


« 17 


it it it OQ it 


046 


00 " 10 


" Cash, 


400 


00 



Dr. 


(No. 18.) 


w. 


A. HeitmuktiLer. 


Or. 


1884. 








1884. 








Sept. 6 


ToMdse^OOda. 


$876 


00 


Oct. 9 


By Cash, 


$850 


00 


Oct. 9 


«« 44 44 gQ <4 


488 


00 


Not. 10 


44 44 


275 


00 


Nov. 14 


44 44 « AQ it 


768 


00 


Dec 10 


44 44 


860 


00 


Dec. 7 


it it it iQ 44 


470 


00 


1885. 
















Jan. 1 


44 it 


200 


00 



Dr. 



(No. 19). W. H. Pateick. 



Or. 



1884. 








1884. 








Jan. 4 


ToMdse.®10da. 


$660 


00 


Jan. 7 


By Cash, 


$860 


00 


" 5 


44 44 44 gQ 44 


680 


00 


Feb. 15 


44 44 


290 


00 


« 7 


44 44 44 AQ 44 


128 


00 


Mar. 9 


44 44 


660 


<N) 


" 10 


" " Net 


470 


00 


Apr. 18 


44 44 


200 


<N) 


Feb. 16 


" " " 90da. 


876 


00 


May 5 


44 44 


126 


00 



Dr. 



(No. 20.) S. F. LACKI.AKD. 



Or. 



1884. 








1884* 








Apr. 18 


To Mdse., 8 mo. 


$1875 


00 


July 2 


By Note, 8 mo. 


$1600 


00 


May 14 


" " 60 da. 


2725 


00 


Sept. 29 


" Cash, 


1260 


00 


June 16 


44 44 gQ (1 


966 


00 


1885. 








July 7 

1 


44 44 IQ 44 


720 


00 


Jan. 15 


44 44 


800 


00 








«« ^ 


44 44 


1200 


00 
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Dr. 



(No. 21.) K H. NOBMAN. 



Or. 



1885. 








1 1885. 








Feb. 4 


To Mdse., 90 da. 


11284 


64 


1 Mar. 12 


By Note, 60 da.. 


$1298 


12 


Mar. 12 


<« « <« «< 


1262 


28 


Jnne 17 


" Cash, 


2480 


00 


April 8 


« « «< « 


1480 


87 


j Jaly 24 


" Note, 8 mo., 


2648 


8K 


May 12 


<< « « <f 


2474 


88 


j" " 


'' Cash, 


1000 


00 


June 8 


« <i «< «< 


1890 


88 









Dr. 



(No. 22.) M. K Whttkbt. 



Or. 



1885. 

Apr. 12 
May 28 

June 10 
Jnly 28 


To Mdae., 80 da. 

I< « QQ « 
« « gQ « 
tt ' tt pQ tt 


$648 
212 
284 
874 


78 
22 
17 
88 


1885. 

May 24 

Aug. 24 

Sept 4 

" 20 


By Cash, 
<( <. 

tt tt 

tt tt 


9542 
867 
768 
650 


86 

27 
74 
68 



Dr. 


(No. 23.) 


KG. 


Tatlob ft Go. 


Or. 


1884. 








1884. 








Sept 8 
" 9 


ToMdae., 60 da. 
« tt ^ « 


9968 
482 


50 1 
82 1 


Oct 1 
Nov. 4 


By Cash, 
tt tt 


91000 
500 


00 
00 


Oct 18 


" " 4 mo. 


496 


87 1 


" 15 


*' Dft,80da., 


260 


58, 


tt 17 


" " 10 da. 


786 


89 1 


Dec 17 


" Cash, 


1000 


00; 


Not. 8 


" " 8 mo. 


512 


40 










tt 24 


"Cash, 


1000 


00 


1885. 








Dec 4 
•* 21 


" Mdee., 90 da. 
" V Net 


826 
978 


52 
86 


Jan. 5 
Feb. 15 


Biy Aeocptaaoo, 60 d. 
'^Cash, 


1250 
500 


00 
00 


1885. 
Jan. 15 
Feb. 8 


^ Aoooptoaoo, S ao. 
"Mdse., 4 mo. 


1000 
821 


00 
82 


Mar. 8 
Apr. 15 
May 2 


« Note, 8 mc, 

'* Cash, 
« tt 


1000 

200 

1000 


00 
00 
00 


Mar. 7 


" " 80 da. 


728 


67 











AVERAGING ACCOUNTS SALES. 

490. When a consignment arriyes^ the consignee pays the freight 
charges and other necessary items of expense, and frequently makes 
cash adyances on the consignment, charging interest on all adyances 
or retaining the net proceeds sufficiently long to ofbet the accrued 
interest 
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844 AVBRAQINQ ACCOUNTS SALSS. 

Rbh. — Except as to finding the date for the commission, the mrthod of avenging 
accounts sales is similar to that of averaging other aoooonts involving both debit 
and credit items. 

491. To find the equated date for paying the net prooeedi of an 
aoeonnt laleg. 

Illustrative Example. 

Find the equated date for pajring the net proceeds of the following 
account sales of 255 bbl. of pork^ received from E. Meredith ft Co., 
Chicago, to be sold on their account and risk : 

1886. April 12, Sold 75 bbl. @ 12.00, Cash, $900.00 

May 9, " 80 " @ 13.00, *' 1040.00 

June 17, " 60 " @ 13.50, ** 810.00 

Aug. 28, " 40 " @ 12.50, " 500.00 $3250.00 

Charges: 

April 3, To cash for freight and cartage, $252.00 

8, " cooperage 12.00 

8, ^' advertising and insurance • 15.00 
June 20, '' cash advanced consignor • 800.00 

Aug. 28, " storage 14.00 

Commission at 4^ (on $3250) 130.00 $723.00 

Net proceeds, . . • • $2527.00 

Bzplanatioa.— First find Solntion— Jbco/ date^ Apr. 0, 1886. 

the equated date of sales by DaUofSaha. Sales. Iniered. 

Interest Method, 482, and ^ a^. io aonn a5l M\ 

takeit(May28)a8thedate ® ^P'^' ^* . 1 n fn 

of the total sales ($8250) and i May 9 1040 j^^'J: 

of the oommission ($180)- ' ^'^^ 

Then average the aoooont by ^ t iiv . t oia (16*20 

Interest Method, 4«9, Ob- ^ June. 17 + 1 »10 j ^ ^^ 

taining May 81, 1880, as the 4 j^^„ 28 + 2 500 25.00 
equated date for paying the , aTTTS 

net proceeds ($2627). ^^^^ $63.18 

3 

3.25)$189.54(58 + da. 

Apr. + 58 da = May 28, equated date 1625 

of commission. 2704 

2600 

491 
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/ Apr. 8 868 . . 

o] " 8 la.. 

( ** 8 15.. 

$279.. 

8. June 80+1 800. . 

4. Aug. 28+2 14.. 

I.May 88 180.. 



% .88 (8 da.). 

6.00 (8 mo.). 
8.10 (81 cUu). 

•70 (5 mo.). 
1.80 (1 ma). 
1.17 (87 da.). 

.04 (1 da.). 



$788 $11.59 



Jfe. DtUt. Balm, 



l.Ma3r88 $8850. 



1 



$8850 
7^ 

$8687 



$88.50 (1 mo.). 
89.85 (87da.). 
1.06 (1 da.). 

$82.88 
11.59 

$51.84 
8 



$8,687) $168,780 (61. 
Apr. 0+61 da.=sMajr 81, equated date 
for pajing the net proceeds ($8687). 



Bole. — I. If the sales have been effected at different dates, find 
the equated date of sales by 4S2f and take the result as the 
date of commission and of total sales. 

II. WHte the total sales as a credit item,, and the several 
charges as debit items ; and find the equated date for paying 
the net proceeds or balance of the account by 489. 



Examples for Practice. 

1. Find the equated date for paying the net proceeds of the fol- 
lowing account salea : 

Baltiicobb, Md., May 1, 18S4. 
Account Sales of Flour, 

Sold for account of Jko. G. Hixon & Co., 

By J. J. Davies ft Son. 



1884. 


Jan. 


18 


Feb. 


5 


Mar. 


19 


Apr. 


87 


Jan. 


6 


•< 


6 


«< 


80 


Feb. 


18 



150 bbl. to C. M. Bennett (§ $6, cash 
160 " " D. E. Pine @ $7, " 
90 " " R. C. Wheeler (§ $6, " 
800 " " R. M. Weir @ $6", " 

Charffes: 

Freight and Drajage 

AdTertifling and Insarance 

Advance on Consignment 

Cooperage . - 

Commission 8% 

Net Proceeds per Arerage. 



#*« 


^ 




«««« 


## 




##« 


«« 




«#♦« 


«# 


#♦«# 


$175 


00 




85 


00 




600 


00 




16 


70 




#«« 


«« 


«««« 






«#«* 



«« 



*« 



«« 



346 CABS BALANCE. 

Arrange the following in the form of accounts sales, as in the pre- 
ceding example^ and find the net proceeds of each aoooont, with the 
equated date of its payment : 

2. J. B. Perrie, of Baltimore, sold for account and risk of J. E. 
Huntt, of Washington, the following : 1884 — Mar. 15, 30 bbl. mess 
beef at $11.25 ; Apr. 2, 75 bbl. mess beef at 110.95 ; Apr. 18, 50 bbL 
mess beef at $11.15 ; Apr. 30, 25 bbl. mess beef at $11.05. The 
charges are : Mar. 8, freight, $50 ; Mar. 9, cartage, $12 ; Apr. 30, 
storage, $9 ; commission, %%. 

3. On Oct. 15, 1883, C. J. Joyce, of New Orleans, sold for account 
of S. B. Beyeira, of Bio Janeiro, 350 bags, 46257 lb., coffee at 11^ ; 
119 bags, 15712 lb., at 11}^ ; 220 bags, 29043 lb., at 11]^. The 
charges were : Oct. 10, drayage, $75 ; Oct. 13, adyertising, $3.50 ; Oct. 
15, sundries, $12.75 ; commission, iy%. 

4. W. H. Bogers & Co., of Philadelphia, sold for account of B. 0. 
Phelps, of Boston, the following consignment of Young Hyson tea : 
1886— Mar. 3, 20 half-chests, 1210 lb., at 65^ ; Apr. 12, 44 half-chests^ 
2640 lb., at 72^ ; May 5, 130 half-chests, 7635 lb., at 68^. The 
charges are : Feb. 24, freight, $25 ; Mar. 1, cartage, $2.25 ; Mar. 20, 
cash adyanced on consignment, $250 ; commission, Z%. 

6. W. Tippett, of New York, sold for account of B. Moss, of 
Chicago, the following: 1886— May 12, 9280 lb. bacon at C^; 
May 25, 15370 lb. bacon at ^f ; and June 18, 25396 lb. bacon at 6}^. 
The charges were : May 15, cash adyanced Moss, $500 ; May 2, dray- 
age, $18 ; commission, 1\%. 

CASH BALANCE. 

492. The Cash Balance is the sum due on an account current at 
a specified date. 

Rim. 1. — An Aeeouni Current is a statement of the gross debits and credits of 
each business transaction, within a certain period, between two houses ; and may 
be rendered annually, semi'minually, quarterly, or monthly. 

Rem. 2. — Interest is usually, though not inyariably, charged on the balance of 
an account ; that being regulated by a prerious understanding between the parties 
thereto, or by the usage of each particular business. 

RcM . 8.— To charge interest on periodical balances and carry the amount to a 
new account, is virtually compounding interest. Hence, the oftener accounts are 
dosed, the more unfayorable it will prove to the debtor. Some merchants, how- 
ever, who render accounts current oftener than once a year, do not carry the inter* 
est Manoe to the main column of the account until the end of the year. 

409 



CASB BALANCE. 



347 



493. To find the OMh balanoe of an Moonnt at a giTon date. 



iLLUeTRATIVC EXAMPLE. 

Find the cash balanoe, Sept. 30, 1886, on the following account, 
including interest at %% : 

Dr. Wm. Gallek, in % current with H. A. Bics. Cr. 



2886. 










1886. 








Feb. 5 


To Mdse., 


80 da.. 


$264 


00 


Apr. 80 


By Cash, 


$200 


00 


Mar. 7 


« « 


it «< 


870 


00 


May 18 


« « 


800 


00 


Apr. 12 


(( (1 


•< « 


590 


00 


Aug. 28 


It it 


120 


00 


May 84 


" Cash, 




840 


00 


Sept. 15 


it tt 


124 


00 



First Solution.— Intenai Method-^-Aammed Bate lf%. 



Dmdaim. 

1886. 

Mar. 7, 
Apr. 6, 
May 12, 
May 2i 



$884 
870 
500 

840 

$2084 
744 

1840 

89.82 



6 
5 
4 

4 



da. 
27 

27 

21 

9 



\ $17.04 
( 2.56 
18.50 
8.88 
28.60 
418 
88.60 
2.52 



I 
1 



1886. 
Apr. 80, $200 

May 18, 800 

Aug. 2% 120 

Sept 15^ J24 
$744 



90. da» 



5 

4 

1 




8 ($10.00 
( .20 
12.00 
1.50 
1.20 
.12 
.62 



"1 



15 



$105.28 
25.64 

2 )79.64, interest balance, at 12^. 
$89.82, " " " 6^. 



$25.64 



$1879.82, cash balaQoe. 

Ezplaaation.— First add the term of credit to ^b» date of each credit item, 
to find its due date ; then compute interest on each item from its due date to the 
date of settlement (Sept. 80) at any conTenient rate, say 12^ as in the solution, 
obtaining $105.28 as the total debit interest, and $25.64 as the total credit interest. 
Subtract the less from the greater, obtaming $79.64 as the interest balanoe at 12% 
per annum ; then divide by 2, obtaining $89.82 as the correct interest balanoe at 
6%. Since both the interest balance ($89.82) and the balance of items ($1840) are 
on the same side, that is, owed by the same party (Wm. Callen), their sum 
($1879.82) must be the cash balance due by Callen on SepL 80^ 1886. 

If the interest balance had been on the opposite or credit side, it would haTe 
been in faTor of Callen ; and the cash balance against him would have been the 
diffenmee between the balanoe of the items and the interest balance. 
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Second Solntion.— iVodtM^ Method. 



Bmdaim, 


Jloiw. jDoyit. 


AVNilfCtft. 


1886. 






Mar. 7, 


1284 X 207 


= 68788 


Apr. «, 


870 X 177 


= 66490 


May 12, 


680 X 141 


= 88190 


May H 


840 X 129 


= 108300 




42064 


816828 




744 


78920 


Bal. of Items: 


:r$1840 


6)238908 




89.82 


89.818, 



OMdU 



MtKiim JDoiffi. AwfteCi. 



1886. 




Apr. 80, 


9200 X 168 = 80600 


May 18» 


800 X 186 - 40600 


Aug. 28. 


120 X 88 = 8960 


Sept 16^ 


124 X 16 = 1860 




744 76920 



89.818, balance of interest 
$1879.82 = Cash balance. 

Explanation. — ^Multiplying each item by the number of days between its due 
date and the date of settlement (Sept 80), it is found that the total debit interest 
is equivalent to the interest of $1 for 816828 days, and the total credit interest to 
the interest of |1 for 76920 days. The balance of interest against Callen is there- 
fore equivalent to the interest of $1 for 816828 — 76920, or 238908 days. At 6% 
per annum, the interest of $1 is } as many mills as there 'are days (316) ; hence, 
divide 288908 by 6, obtaining 89818 mills, or $89,818. Continue as already 
explained in the first solution. 

Intoreit Bole. — ^I. Compute the interest of each Uem firmv 
its due date to the da;te of settlement. The difference between 
the total debit interest and total credit interest will be the bal- 
ance of interest. 

II. To find the cash balance, add the balance of interest to 
the balance of items if both are on the sams side ; or subtract 
if on opposite sides. 



Product Bnle. — I. Multiply ea^ item, by the number of 
days between its due dale and the dale of settlement. The dif- 
ference between the total debit product and total credit product 
will be the balance of products. 

IL Divide the balance of products by 6 to find the balance of 
interest in m^ills, at 6% per annum ; then find the cash balance 
as by II, Interest Method. 

KoTX 1.— If the due date of an item extends beyond the date of settlement, 
either subtract the interest for the intervening time from the interest on its own 
side or add it to the interest on the opposite side. The latter is the usual practice. 

Note 2.— The cash balance can also be obtained by avenging the account 
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(490) to find the equated date for the payment of the balance, and computing 
interest on the balance for the time between the equated date and the date of set- 
tlement ; adding the interest to the balance of the items, if the equated date is 
earlier than the date of settlement, or subtracting if the equated date is later. 



Examples for Practice. 

1. Find the cash balance of the following account on Sept. 12, 
1885, at 6^ interest : 

Dr. RoBEBT Tylbb in account with John A. Hill. Or. 



1886. 








1886. 








June 8 


ToMdse., 


1900 


00 


June 15 


By Cash, 


1500 


00 


" 25 


II 


800 


00 


July 8 


i< 


800 


00 


July 20 


i< 


750 


00 


Aug. 12 


<< 


850 


00 


Aug. 2 


« 


280 


00 











a. Find tfie cash balance of the following account on July 1, 1886, 
at 6^ interest : 

Dr. W. R Wirt in account with T. S. Stoxb. Cr. 



1886. 








1886. 








Jan. 1 


To Balance, 


$825 


00 


Feb. 1 


By Cash, 


•825 


00 


Feb. 8 


" Mdse., 


450 


00 


Mar. 1 


<< 


400 


00 


Mar. 20 


« « 


886 


00 


May 18 


« 


250 


00 


May 2 


« <i 


580 


00 


June 5 


i< 


800 


00 



3. Find the cash balance of the following account on Dec. 1, 1886, 
at 6% interest : 

Dr. J. R. Pope in account with W. J. Blaib. Or. 



1886. 








1886. 








Feb. 5 


To Mdse., 80 da., 


1284 


00 


Apr. 80 


By Cash, 


9200 


00 


Mar. 7 


60 " 


870 


00 


May 18 


«< « 


800 


00 


Apr. 12 


«• 80 " 


600 


00 


Aug. 28 


*< Note, 80 da., 


120 


00 


May 24 


" Cash, 


840 


00 


Sept. 15 


"Cash, 


124 


00 


June 1 


*< Mdse., 60 da., 


850 


00 


" 25 


11 (< 


850 


00 


" 20 


<l l< 3Q « 


425 


00 


Oct. 8 


" Note, 60 da.. 


500 


00 


July 12 


« « IQ l< 


860 


00 


" 18 


" Cash, 


250 


00 


" 25 


** Cash, 


175 


00 


Not. 5 


." Note, 80 da. 


800 


00 


Aug. 8 


" Mdse., 80 da., 


828 


00 


" 20 


" Cash, 


200 


00 


Sept. 8 


« « 00 « 


290 


00 






5. 


\ 



860 



PARTNSRMBIP. 



4. The following aoooant wu aettled on Ang. 16, 1884. find the 
amonnt paid, intereet fi%. 
Dr. C. F. Hain-xs in aceottfU wiih A. S. Pottbr. Or. 















uat. 


ToXd>.,wa<L, 


H» 


00 


Feb. 9 


" .. 10 " 


tm 


w 


Hu.M 


'■ " ao " 


090 


00 


Apr. I 


■■0«h, 


soo 


00 


H.r 7 


" itd»., » " 


m 


00 


JUIKIO 


" " Xrt 


m 


00 





X894. 
Jan. 18 
IW>. 10 

" 1« 
Mar. a 
Apr. 6 

6. Find th« amoimt dne on the following noooQQt oarrent on Sept. 
1, 1885, inolnding interait at t% : 
Dr. E. A. Ellicott in % current with K. S. Bbibtou Or. 







I 


JlK. 


.-„. 






1 


":: 


Amu. 


mt. 














MM. 












Jhl 1 


lUM^SIte. 










go 


JULW 


CM, 






two 


oo 

00 


» „ 


•■ «- 








MO 


40 


Hh. 7 


5oti,90da. 






sto 




FUk e 


Oxb. 








COO 


00 


Air. in 


CM, 






100 


Ol 
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PARTNERSHIP. 

494. A Ptrtnenhip is sa BMOcUtion of two or more penone who 
combine their capital, akill, labor, or all of them, for the purpose of 
oondncting biuinen ; each person Bboriog the gains or loams in a 
certain proportion sa stipnlated in their agreement. 

Bbx. 1.— SnchanaMooiatioaUoalleda^lnm a Aonm, or a wmtpoNy, and dft- 
rirai Ita name from the partial of whom It la oompoMd; as J. B. Soott * Co., 
Wood ft Filbor, «to. Bach fndhidiul of the aMootation is caUad hpoHmer. 

Bn. S.— An AcUn Paitncr {a one who is pnbUdr known aa nich, sharing in 
all the proflta or loesea of the business. A SUCot Partnar Is one who, thongh 
jKtnaJlj a partner, is not public); known as snch, his name being oonoealed to 
mvoid lUbihty to the creditors ol the tlnn. If, howerer, it should become knowft 
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profit or loss to each partner, and Bach other particulars aa may be 
deemed necesaarj. 

Eem. — A partner mmj reoeive a i^ular salary in addition to his proportionate 
share (rf the piofltg tor taking charge of the books, or for some other ipeoial dutj. 
A salary to a partner is an indebtedness of the Jirm, whith is placed to the credit 
of the salaried partner at the close of each month, at the cloee of the jear, at 
its sTerage due date, etc., according to the partnership contract. In the follow* 
ing examples, a salary is supposed to be charged at the doee of the year, f 

501. Compntations in Partnership are made in accordance with 
the following formnlaa : 

(I.) PrtMnt tBorth = ratource* — HabQUiet, 
(S.) Prttvnt inaolvmey = HabOUiea — ntoureu. 

( grtater oopUal at elottng ~ oopOai at tommencing. 
{S.) Oaln = I iruolvenci/ at eotnmenctng + capital at doting. 

i grtater iruolvmey at oommencinff — insoloency at ctottng. 
I greater (x^rital at eommendng — capital at dating, 
(^) Lott = X capital at eotnmenctng + iTtaoivency at doting. 

( greater intolvenejf at doting — ituolvency at commmcing. 
( greats capital at doting — gain. 
(5.) Ocg^tt^U at eommmetng = i lett capital at doting + lota. 
i lott — - itttolotney at doting. 
( Itst capital at commencing + gain. 
(d.) CapUdl at doting = I greater capital at commencing — lott. 
{ gain — intotvenej/ at commencing. 

{gain — capital at dosing, 
lest intolveruy at doting + gain, 
greater intolveney at doting — lott. 
[ lott greater t?utn capital — capital. 
{3.) Intolvenq/ at doting = 1 teat insolvency at commencing + lott. 

{ greater intdoeney at oommenelng — gain. 

Example* fou Practice. 
What h the gain or Iom In ISS9 7 

1. Capital Jan. 1, "SS, (4160.75 ; capital Jan. 1, 'SS, t8175.09. 
a. Insolvency Jan. I, '85, t2375.80; capital Jan. 1, '86, 13846.30. 
3. Insolr. Jan. 1, '85, 112420.38; inBolv. Jan. 1, '86, 15407.36. 
A. Capital Jan. 1, '85, t7S60.19 ; capital Jan. 1, '86, t3251.28. 
5. (7spital Jan. 1, '65, t6260.80; insolrency Jan. 1, '86, 11380.30. 
A ImolY. Jan. 1, '85, t3a«.a5 ■, inaolv. Jan. 1, '86, »5124.60. 
SOX 
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What It the capital or Inwlvanoy an Jan. I, ISSS ? 

7. Gain in 1885, •1825.50 ; capital Jan. 1, '86, M760.50. 

8. Loss in 1SS5, $3257.25 ; capital Jan. 1, '66, t5172.90. 
». Loss in 1885, $8254.20 ; inBolTency Jan. 1, '86, $2125. 

10. Gain in 1885, $5139.25 ; capital Jan. 1, '86, $4150.25. 

11. Gain in 1885, $2730.45 ; ineolvenc; Jan. 1, '86, $9140.26. 
13. Loss in 1885, $2172.80 ; inBolrency Jan. 1, '86, $5282.30. 

What la the capital or Inaolvanoy on Jan. I, ISSC? 

13. Capital Jan. 1, '85, $9284.16 ; gain in '85, $4264.15. 

14. Capital Jan. 1, '85 $18275.32 ; lose in '86, $2769.40. 
IB. InsolTencj Jan. 1, '85, $391.26 ; gain in '85, $2825.60. 
Id. Capital Jan. 1, '85, $1126.40 ; loss in -85, $3285.16. 
IT. Insolvency Jan. 1, '85, $1926.42; loss in '85, $1816.20. 

18. Insolvency Jan. 1, '86, $1638.26 ; gain in '85, $1282.95. 

19. The firm of Sonn and Jones commenced bosiness with the 
following resonrces : Cash $13500, real estate $12000, merchandise 
$17000. They owed on persontU accounts $7500, and on bills payable 
$10000. What was their net capital ? 

90, In the above example what was the net gain or loss at the end 
of the first year, if they then had in stock merchandise $21000, dne 
them on personal acconnts $13622, bills receivable $9527, real estate 
$17000 ; and they owed on personal acconnts $14712, and on note« 
$12356.50 F 

21. The capita] of a firm at commencing bnsiness, Jan. 1, 1885, 
consisted of cash $1000, merchandise $1200, bills receivable $900. At 
the end of that year they had on hand, cash $800, merchandise $1600, 
bills receivable $500, and owed on personal acconnts $2500, and on 
outstanding notes $1800. What was the condition of the firm at the 
end of the year F 

SB. If , in Ez. 21, the firm had been permitted to continae in 
bnsiness at the end of 1886, and on Jan. 1, 1887, their assets were, 
cash $750.21, bills receivable, $1352, personal acconnts $2126,71, mer- 
chandise $1722 ; and their liabilities were, personal acconnts $1982, 
bills payable $1562 ; what was the condition of the firm on Jan. 1, 
1887 ? What was the net gain or loes during 1886 ? 

S3. A firm commenced business as follows : Assets — cash $7500, 
merchandise on hand $4500, personal acconnts dne the firm $3200, 
bills receivable $676. liabilities — dne by the firm on personal ao- 
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oonots t3fiOO, bills pajable 13600. At the end of the &nt year they 
had 18000 io cash, 95600 in mra^^handiae, (4100 dne the firm on per- 
sonal accoants ; and they owed 14000 on personal acconata, and 1900 
on ontetanding notes. What was the net gain or loss of the firm F 

34. On Jan. 1, 1885, J. B. Hills entered into copartnership with 
D. £. Snow, the former investing 12800 and the latter 12200. At the 
end of the year the firm had merchandise on hand worth $3282, cash 
in bank t4625, bills receivable $3500 ; and owed J. A. Watson $1200, 
and bills payable $1827. What was the net gain of the firm ? 

3fi. J. B. Perrie and H. H. Pfeiffer engaged in partnership, Perrie 
investing $9000 and PfeiSer $7000. The firm's resources at closing 
consisted of cash $7095, real estate $7220, amount due by J. D. 
Gwynn $1680, merchandise $1340. The firm owes W. E. Gibbons 
$1249, and S. Blandford $585. What was the net loss of the firm P 

as. J. B. Will and A. Meyers formed a copartnership, the former 
investing | of the capital, and the latt«r |, and agreed to share the 
gains and losses in proportion to their investments. At the date of 
settlement the resonrces of the firm consisted of cosh $7240, bills 
receivable $1420, real estate $11600, merchandise $9320 ; and their 
liabilities were bills payable $6200, dne Benton & Co. $2720, dne on 
bond and mortgage $2250. If the net gain was $2410, how mnch did 
each partner invest in the baeiaess P 

37. WellsandMcComasloet in the dry goods business $4342. Their 
resonrces are cash $1875, real estate $12500, merchandise $4700, per- 
sonal accounts $2840, bills receivable $2400 ; and their liabilities are 
bills payable $3560, mortgage on real estate $8000, interest on mort- 
gage $480, personal accounts $4625. If Wells invested \ of the 
capital and McComas \, what was the investment of each partner 7 

38. W. H. Devon and J. M. Green are partners in the coal business. 
At commencing, the firm was insolvent, Devon's proportion of the 
insolvency being \ and Green's {. At the close of the year, the net 
gain was foand to be $11758 ; the firm's resources being, cash $4200, 
merchandise $13800, horses $800, wagons $400, carts $650, harness 
$325 ; and their liabilities, bills payable $3500, Jones & Co. $4800, 
Green & Bro. $3250, Anderson & Smith $4435, J. B. Boss $84-32. 
What was each partner's insolvency at commencing P 

9». S. B. Wute, H. Foley, and U. B. Wiley are partners in a firm. 
At commencing the firm was insolvent, Waite's insolvency being \ of 
the whole, Folefs \, and Wiley's V They agreed to share the guns 
JfOl 
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and losses equally. At closing, their books showed a net gua of 
110779, their reaonrcee heing, bills receivable (2417, cash tl560, mer- 
chandise $3320, real estate $1490, J. Nolan's account (6850, Miller & 
Go. 'a accoant 13231 ; and their liabilities, notes and acceptances 
ontstanding 11260, dne to T. £. Taylor 13240, to H. Garter 13816, to 
W. E. Iforman 12192, to J. E. Lowe $4581. What was each partner's 
insolTency at commencing ? What was each partner's capital at 
closing P 

502. To diride the gain or loss among partners in proportion to 
their inTettments, if oontribnted for equal periods. 

Illustrative Example. 
A and B engaged in business, A investing 18500 and B (6000. The 
net profit for the first year was (2500, which was divided between them 
in proportion to their respective investments. What was each partner's 
share of the gain ? 

Solution. 
(8500 + (6000 = (14600, total capital. 

I nm I I (2«M 

(Iif^M (8500 U*m (60U0 

>• I I I* I 

{(S>c8500)-i-29= I146S.32-, A'b profit ($0x6000) -i- 38 = (108148 +, B'b profit: 

Bale. — Find each pariner'8 gain or lots by the RuZe of 7%re«, 
443* taking ths total profit or loss and each partners invest- 
jnent as right-hand terms, and the total investment as the 
left-hand term. 

1. J. W. Langworthy, J. G. Shimer, and C. F. Dickinson formed 
a partnership, and invested respectively (8400, (9600, (10800. The 
net profit for the first year was (7200, which was divided in propor- 
tion to the partners' investments. What was each partner's share of 
the gain ? 

2. Three partners invested respectively (2900, (3400, and (4200 in 
bnsiness, and agreed to share the gains or losses in proportion to their 
investments. If the net profit is (3150, how much should be each 
partner's share ? 

a. Hodges and Creel's profit in a speculation waa (aaT<. ^^A-'^*. 



356 PABTngaaBip. 

inTOBted 13200 and Creel 13486. In proportioa to inveetment, how 
mach of the gain ehoald each partner receive P 

4. J. E, Herrell and J. W. Bell are partners in the grain bosiness. 
Herrell inTested 6000 bufihels of wheat, ioToiced at 90 cents per bushel, 
and Bell's inTestment embraced personal accounts previooBly dne him 
amounting to (500, bills receirable $800, cash (700, and a warehouse 
Talaed at (4500. Their profits for the year were (4425. In propor- 
tion to their inveatments, how much of the gain should each receive ? 

B. W. Rnssell and M. Florence are contractor, and engaged to 
build a bridge for a corporation for (40350. Rnesell furnished the 
material at a cost of (18240, and Florence paid mechanics' and 
laborers' wages to the amount of (15760, no other outlay being made 
by either partner. If the gain was divided in proportion to invest- 
ment, how much of the (40250 should each receive ? 

6. D. P. Bamette and R. A. Brown engaged in business with a 
joint capita] oT (13100. What was the investment of each, if Bar- 
nette'e gain was (1800 and Brown's (3440 ? 

7. J. E. Reid and L. J. Haines engaged in business, the former 
investing (18000 and the latter (16000 ; and agreed to share the 
gains and losses in proportion to investment. At the end of the year 
their resources were (58000 and their liabilities (9000. If Reid was 
to receive a salary of (1500 per annum for taking charge of the books, 
and nothing was withdrawn by either during the year, what was the 
interest of each partner at the end of the year ? 

8. C. A. Joyce and S. Arnold are partners, the former investing 
(SOOO and the latter (6000. The profits during the year were (2100, 
which they agreed to share in proportion to their respective invest- 
ments. How much of the profit shonld each receive ? 

003. To dividt the gaia or Ion among partnen in proportion to 
thsir inTettment% if iwatributed iat unequal periodi. 

iLLUkTRATIVe EXAMPLE. 

J. W. Bond and "S. A. Wright engaged in business on Jan 1, 1886, 
each investing (6000. On March 1, Wright made an additional 
investment of (3000, and Bond vrithdrew from the firm (1500 ; on 
July 1, Bond invested (2900, and Wright withdrew (3000. If the 
proSta during the year, (4620, were to be divided between the part- 
ners in proportion to their iaveetmeats, what was the share of each ? 
ff03 
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Solntioa. 
Prom Jan. 1 to Hmrch 1 = 9 mo. Henoe, t«000 xZ = fiaOOO for 1 mo. 

Withdniral, laoO 
" Much 1 to JolT 1 = 4 mo. Henoe, $4500 x 4 = ISOOO " " " 

Inrestment, gflOO 
" Juljl lo Jao. 1 = Smo. Henoe, «T400 x 6= 44400 " " " 

Bond's iDvestment = (74400 " " " 
174400 -*- 19 = lAUX^ Bond's »renge innetmeat throng the Tear. 

Prom Jan. 1 to Much 1 = 3 mo. Henoe, fOOOO x 9 = |tWOO for 1 mo. 

Innvtmeot, 8000 
" Much 1 to Jolr 1 = 4 mo. Henoe, $0000 x 4 = SODOO " " " 

Witbdnwal, 8000 
" Jul; 1 to Jan. 1 = C mo. Hence, (flOOO x S = 86000 " ■' " 

Wright's InTestment = $84000 " " •' 
184000 -«- 19 = %V)Oa, Wright's arenge inyestment through the jeu. 
(6900 + 17000 = I1S200, annge investment of the firm for the tbv. 






UttH 






«35 X 63 = 12170, Bond's gain. II «35 x 70 = 12450, Wright's gala. 

Ezplanatiofl,— Bond's capital on Jan. 1 ($0000) remained nnchanged to 
Uarch 1, or for 2 months ; and $6000 invested for 2 months equals 2 times $6000, 
or $12000, Intrested for 1 month. On March 1, Bond withdrew $1000, leaving 
$4000 in the business, which remained unchanged to July 1, or for 4 manths, and 
$4000 invested for 4 months equals 4 times $4000, or $16000 invested for 1 month. 
On Julf 1, Bond invested $2900, making his investment $7400, which remained 
nnchanged to the end of the year, or for 6 months, and $7400 invested for 6 
months equals 4 times $7400, or $44400 invested for 1 month. Hence, Bond's 
total investment eqiutU $19000 + $18000 + $44400, or $74400 invested for 1 
month, or an avenge investment of ^ of $74400, or $6200 for the year. 

Similarly, Wright's average investment for the year is found to be $7000. 

Divide the gains for the year ($4620) between the partners in proportion to 
tbeii average investments by Rule, 602. 

Bale. — ^I. Multiply each partnej^s original investment by the 
months or days between the date of such investment and the 
date of his next withdrawal or vnvestfneat. 

n. Multiply the increased or decreased investment then in 
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the busiTieu by the number of mamih* or dayt between the date 
of tueh increase or decease and the date of the next inereaae or 
decrease ; and m continue to the date of adjusting the gains to- 
losses. 

IIL Divide the sum of the products thus obtained by the 
number of months or days in the period of adjustment to find 
each partner's average inoestjnctit. 

IV. Divide the gains or losses among the partners in propor- 
tion to their average investments by Suie, 502. 

Son.— To AToU bMcUottt, the gains or kwaea mar be tdjatUd bj the Knle ot 
Tbne bj UUng the total gain or km and each paitner*! aTeragB iaTcrtment per 
DODtb or d>; •• the ri^t-faaud tcrm^ and the areragv c^iital per moath or dMj 
W the left-jund term. 



Example* for Practice. 

1. A, B, and C formed a copaitnenliip, and uiTested reapectiTely 
t9600, t8400, and 17200. At the end of 4 months, A inTeeted t2000 
additionaJ, B $1400, and C tSOO. If the net gains daring the jear 
were $12800, and all gains and losses were to be divided in proportion 
to their average investments, what was each partner's share of the 
profit«? 

a. A and B are partners in basiness, A iuvesting $3000 for 2 
months, $9000 for 3 months, and $8000 for 6 months ; B investing 
$7000 for 4 months and $6000 for 8 months. The partners are to 
•hare the gains and losses in proportion to their average inveetmenta, 
and settlements are to be made uinaally. If the net gun is $7280, 
what was each partner's share ? 

3. Wilson, Holmes, and Farr engaged in bnsinees on Jan. 1, 1886, 
WilK>n investing $8000, Holmes $fi000, and Farr $6000. On May 1, 
Wilson pnt in $2000 additional ; on Jaly 1, he withdrew $3000 ; and 
on Oct. 1, he pat in $1500. On Feb. 1, Holmes withdrew $1000 ; on 
Apr. 1, he put in $4000 ; on Ang. 1, he withdrew $500 ; and on Sept. 
I, he pnt in $3000. On Jnly 1, Farr pat in $2500 additional. At the 
end of the year the net gain was foand to be $5000. What was each 
partner's share of the gain if it was divided in proportion to their 
average investments P 

4. Harvey and Roberts engage in bnsiness Jan. 1, 1885, Harvey 
reatiag iSOOO, and Roberta $8000. On May 1, Harvey invested 
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$3000 additional ; and on June 1, Roberto withdrew $1000. On Aug. 
1, they took in Williams as a third partner, who invested $7000. On 
Jan. 1, 1886, their net gain was $5000. What was the share of 
each partner P 

6. A and B entered into partnership and agreed to share the gains 
and losses in proportion to their average investmento. A furnished | 
of the capital, and 6 |. Five months later, A withdrew } and Bf of 
their respective investments. If the net gain daring the year was 
$9250, what was each partner's share ? 

9. On Jan. 1, S. H. Uerritt and J. L. Reeves formed a copartner- 
ship for one year, each investing $6000. On Apr. 1, Merritt withdrew 
$3200, and Iteeves $1600 ; on Sept. 1, each withdrew $2400 ; and on 
Nov. 1, Merritt withdrew $900, and Beeves $700. At the end of the 
jear, the partnership was dissolved with a capital of $6000. What 
proportion of the capital should each partner then receive ? 

504. To adjift the partner^ aooonnti vfasn the proportion of 
profit or loM ii fixed, and interest is allomd on the exoesi and oharged 
on the deficienoy of eaeh partnw'B required investment. 

iLLUtTRATIVE ExAMPLE. 

On Jan. 1, 1883, E. J. Ayres, B. W. Malley, and J. A. Manamg 
entered into copartnership. It was agreed that Ayres should contrib- 
ute \ of the capital and receive \ of the gains ; that Malley shonld 
contribute \ of the capital and receive f of the gains ; and that Man- 
ning shonld contribute f of the capital and receive | of the gains. 
Interest at the rate of 10^ per annum was to be allowed on the excess, 
and charged on the deficiency of each partner's required investment. 
A settlement was effected at the end of the year, at which time the net 
gain was found to be $3600. Find Ayres's and Malley's net interest, 
and Manning's insolvency on Jan. 1, 1864, if the following ia a state- 
'^ ment of each partner's account : 

Dr. E. J. Atkes. Cr. 

188S— Apr. 28, Withdrawal, $1600 1 1888-^an. 1, Inveetment, $10000 

" June 18, " 800 1 " Mm. 18. " 3400 

" Aug. 17, " OOP I " Oct. SO, " 8000 

Total withdnwal, $82001 Total investment, $21400 
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Dr. R. W. Hallkt. Or. 

1888— Jn)7 S8, Withdrawal, f600 I lS8S~Ju). 1, InreetDMiit, flSOOO 

" Dec 4, " 800 1 " ■' 81, " 1800 

I " M»r 17, " OOP 

Tout witbdnn), $1400 I ToUl lanatment, $14400 

Dr. J. A. Manntno. Or. 

1888— Mm-. 80, Withdrawal, ffiOOO I I8SS-^an. 1, InTertment, (0000 

" S^ 6, '• 4000 1 " Aug. 8, " eOO 

Totel withdrawal, 110000 I T«tal Investment, 10000 

Solntlon. 
!■ H llilll ln riMi !■ iiMliMi h l|i ■ill h ii m i H Tin 1 ti rnnJil w il Tin n fTliiH 1. IHl) 
Int. of 116000 from Jm. 1, '88, to Jul 1, '84, at 10^ 91800.00 

8400 " Mar. 18, " " " " &BS da.) 102.00 

8000 " Oct. 80t ' " <7ad*.) 80.00 

Int. oS Ajres's total InTwtment, .... I18S8.00 
lot of flSOO from Apr. S3, '88, to Jan. 1, 'H at 10^ (852 da.) tlOS.OO 
BOO " Jane 16, " " " " (108 da.) 44.00 
000 " Aug. 17, " " " " (186 da.) 84.00 

InL of AfTes's total withdrawal, .... $188.00 
" " aTerage inTestmeut, . . . $1660.00 

lot of 919000 from Jan. 1, '88, to Jan. 1, '84, at 10^ $1800.00 

1800 " Jan. 81, " " " " (844 da.) 172.00 
000 " Maj 17, " " " " <288 da.) 88.00 

lot. of Unllej's toUl inTwtment, .... $1410.00 
Int. of $300 from Jal; 88, '88, to Jan. 1, '84, at 10^ (160 da.) $26.00 
" 800 ■' Dec 4, " " " " (27 da.) 6.00 

Int. of HalkT's total withdrawal, .... $82.00 
" " average inTcetment, , . . $1378.00 

Int of $6000 from Jan. 1, '88, to Jan. 1, "H at lOjt $600.00 
600 " Aug. 8, ■' " ■' " (IBO da.) 8S.00 

Int. of Manning's total investment, . . . $625.00 

Int. of $6000 from Har. 80, '88, to Jan. 1, '84, at 10% (276 da.) $460.00 

4000 " Sept 5, " " " " (117 da.) 180.00 

Int of Manning's tot^ withdrawal, . . . $300.00 
" " KTerage inrertment, . . $85.00 
JfO£ 
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%\tm + tlSTS + 985=$80e3, iiit«nst of firm's arerage capital. 

t of |80e3=tl868.7S, intareet of kyne's required inTertmant. 
I of f8CW=»1097.88, " Malley's " 

lot 980e2=f«S4.8», " Haoning^ " 

991400—98300 =918800.00, Agra's net inTeatmeiit, as per bis acconnt 
I of 98000 = 1000.00; " proportion of the total profits. 

91660—91860.78 = 288.82, int. of Ajna's ezoesB over nquired inveetuMnt, 

920088.82, amount due Ajree, Jan. 1, 1884. 
914400-91400 =918000.00, Halle^'i net inveitinent, aa per his aeconot. 
I of 98600 = 1800.00, " proportion of the total proflta. 

91878-91027.88 = 850.07 , int. of Halley'B excees over required investment 

914850.67. amount due Maltej, Jan. 1, 1884. 
910000-96600 = 98400.00, Manning's Indebtedness, as per his acconnt. 
9684.88—985 = 649.88, int.of Manning's deficiency of required inrcetment. 

94048.88, Manning's total fndebtednen. 
{ of 93600 = 800.00, " proportion of the total proflta. 

98348.88, " net indebtedness, Jan. 1, 1884. 

Explanation. — Separately compute the intenat on the inveetments and with- 
drawals of each partner, and obtain the intMeet balance of each account, which 
will also be the interest of each partner's average inTeetment. Then add the 
interest of Afies's average investnient (91668), of Halley's (91876), and of Man- 
ning's (98S), to find the intercat of their total average inveetment, or of the firm's 
average capital (9306S). Since Ajres agreed to contribute | of the capital of the 
firm, I ol the intenet of the average capital of the firm, or 91868.78, must be the 
intereet of Ajree's required inveatment ; but the interest of Ajree's actual invest- 
ment (91668) is 9209.33 greater than the interest of his required inTeetment 
(91868.7^. Therefore the interest of this excess oI investment (9399.33) sbonld 
be placed to his credit as per agreement, which (9899.22) with hia share of the profits 
(9160[^ sbonld be added to the balance of his account (918300), to find the sum 
due him by the firm (930090.22). 

The sum due Malley is similarly obtained. Uanning's indebtedness, as per 
acGOont, is 91400 ; besides which he owed the remaining partners 9640.88 as 
interest on the deficiency of his required Investment. His total indebtedncEs 
would therefore have been 940til.89, were it not for hi« share of the gain (9800), 
which reduced his indebtednsae to 98248.88. 

Bnle. — I. Compute the interest on the investments and with- 
drawals of each partner from the time they were jnade to the 
date of settlement, and subtract the debit interest from the 
credit interest of each partner's account to find his net interest, 
or the interest of his net average investjnent (see a, ISobe). 
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II. Add ths balances of interest thus found to obtain the 
interest on the firm's net average capital (aee b, Note) ,- and take 
such proportions of this resuZt as each partner agreed to contrib- 
ute to the capital of the firm. 

IIL // the interest of any partner^s net average investment 
exceeds the interest of his required inveetm,ent, the difference 
will be the interest due to such partner ; if less. Gie difference 
unU be the interest due from, such partner {c, Note). 

IV. Find the capital or indebtedness of each partrur at 
closing by Form. 6 or 8, 501. 

Note.— <a) Should ui]r partner'a total deUt inteiest b« gnuter than his total 
credit iDt«Test, the difference will be the interest at auch partner's net vvotnge 
indebtediieM to the firm; (fr) which should be subtracted from the niiD of the 
int«rMt boUncea to the credit of the reraaiuing partners, to find the iaterest of the 
firm's net STerage oapitaL (e) The interest of waj portoer's net a*enige indebted- 
neas to the firm ahould be added to the interest of his reqnirad inTcatment to find 
the total interest due from such partner. 

Example* for Practice. 

I. J. B. OroBB and J. J. Davies engaged in bnsineas on Jan. 1, 
1884, and agreed to inyeat equally and share eqnall; in gains and losses. 
Interest at %% was to be allowed on the excess, and charged on the 
deficiency of each partner's required infestment. The following is a 
Btatement of each partner's account : 

Dr. J. R. CB088. Or. 

1884— Apr. 8, Withdrawal, $3000 I 1884— Jan. 1, Imroatment, teooo 

Har. 14, " 4000 

July 8, " 8000 

Sept 18, " SOOO 



1884— Har. 8, Withdrawal, 92000 I 1884-Jan. 1, Invcatment, (4000 

" Aug. 18, " 1000 I " Hay 18, " 5000 

" Sept. 80, " 1200 1^ " Jnly 16, " 8000 

II " Oct. B, " 1500 

If the net gains dtiiing the year were (5800, what was the condition 
of each pattner'B accoont on Jan. 1, 1886 ? 
AM 
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3. H. Gould, J. Hunter, and S. W. Nichols formed a coputaer- 
ship on Jan. 1, 1883, and agreed to invest equal eums, and share 
equally in gains and losses ; interest at ^% per annum being allowed 
on the excess, and charged oa the deficiency of each partner's required 
investment. H. Gould invested 18000 on Jan. 1, tfilOO on Apr. 15, 
$4000 on May 20, f 1600 on June 34 ; and withdrew 11300 on Uay 6, 
tlSOO on Aug. 13, and $3400 on Nov. 16. J. Hunter inverted t7000 
on Jan. 1, (9000 on July 24, tl600 on Oct. 12 ; and withdrew 16000 
on Mar. 26, 18000 on May 5, 15500 on Jnoe 14, and 91200 on Sept. 2. 
S. W. Nichols inve8t«d 17500 on Jan. 1, (6000 on Jan. 25, $4000 on 
Feb. 14, (2800 on May 25 ; and withdrew 12000 on Apr. 27, $3600 on 
June 4, and 1800 on Aug. 2. It the net gain during the year was 
$6842.19, what was H. Gould's interest in the business on Jan. I, 
1884 ? How much was J. Hunter indebted to the remaitiing part- 
ners P How much was due S. W. Nichols from J. Hauter ? 

3. On Jan. 1, 1882, T. Hemdon, W. Newman, and B. P. Dulin 
engaged in business, Hemdon agreeing to furnish f of the capital and 
receive \ of the gains ; Newman and Dulin each to furnish f of the 
capital and receive f of the gains ; and interest at \Q% per annum was 
to be allowed on the excess, and charged on the deficiency of each 
partner's required investment. On Jan. 1, 1882, Hemdon invested 
$8000 ; on Aug. 12, $6000 ; and on July 3, withdrew $3000. On Jan. 
1, 1882, Newman invested $5000 ; and on July 3, withdrew $800. On 
Jan. 1, 1883, Dulin invested $5000; on Mar. 15, $2000 ; on June 18, 
$1500 ; on Sept. 1, $800 ; on May 1, he withdrew $1200 ; and on Sept. 
9, $500. The net gain during the year was $5300. What was each 
partner's interest in the firm on Jan. 1, 1883 ? 

4. L. A. Horn and J. R. UcLane engaged in business on Jan. 1, 
1884, each agreeing to furnish ^ the capital of the firm and to share ^ 
the gains and losses, McLane to receive a salary of $800 per annum 
for taking charge of the books ; and interest at 8^ per annum to be 
allowed on the excess, and charged on the deficiency of either part- 
ner's required investment. On Jan. 1, 1884, Hom invested $9000 ; 
on Mar. 1, $5000 ; on Aug. 3, $3000. On Jan. 1, 1884, McLane in- 
vested $8000 ; on July 20, $3000 ; on May 15, he withdrew $500, and 
on Oct. 8, $300. The net gains during the year were $6200. What 
was each partner's interest in the firm on Jan. 1, 1885 ? What would 
it have been if Hom had withdrawn $18000 on Dec. 1, 1684 ? 

9. G. W. Hixon, B. Merritt, and W. Pickett entered into copart- 
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nenhip to inTeat eqn^ly, and ehare equally in gains or loaaes, aad 
agreed to allow interest on each partner's excess, or charge interest 
OD each partner's deficiency of required investment. At the date 
of adjustment, Hixon's account showed an excess of withdrawals of 
t900; of debit interest of tSli.eZ. Herritt's excess of debit in- 
terest was (214.12 ; but his investments exceeded his withdrawals 
by $1200. Picketfs excess of debit interest was I31Z.80, and he 
overdrew his investment by tl400. If there was a net loss of tlSOO, 
what was the condition of each partner's account at the date of 
adjustment ? 

a. J. P. Smith, J. A. Harrison, and W. Yeatman formed a co- 
partnership. Smith agreeing to furnish -^ of the capital, Harrison ^, 
and Yeatman -^. At the end of the first year a settlement was 
effected, the books showing that Smith's account was overdrawn by 
$1500, Harrison's by $1200, and Yeatman's by $960. There was a 
net gain of $6000, which was shared in proportion to each partner's 
required investment. Interest was allowed on the excess, and charged 
on the deficiency of each partner's required investment. Smith's 
excess of debit interest was $134.62, Harrison's $120.81, and Yeat- 
man's $08.07. How much was due each partner at the date of settle- 
ment f 

ADDITIONAL EXAMPLES IN PARTNERSHIP. 

7. Whitney and Korman ore partners in the knitting bnnness, 
Whitney investing $14000 and Norman $18000. Whitney took charge 
of the books and received for his services $1000 a year ; and Nomuui 
superintended the bostness at a salary of $1200 a year. At the yearly 
settlement, after all the other expenses were paid, there remained bat 
$2040 cash, or $160 less than the amount of the partners' salaries. 
What proportion of the cash should each partner receive if the gains 
and losses were to be equally divided ? 

8. S. R White and J. Moore jointly purchased the steamer 
Excelsior for $90000. White paid } of this amount, and Hoore 
paid 1- During the season White pMd from his private funds, for 
wages, fuel, etc., $960, and drew out $300. Moore paid steamer's 
expenses, amounting to $680, and drew out $150. The partners 
realized a net gain of $8400, and then sold the steamer for $92000, 

moeiring $46000 in cash, and a note Iot $46000, which White accepted 
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at 5% diBconnt, to apply on his accoant. The gains and loeses were 
divided eqaally. How much was dna each partner at closing P 

9. M. A. I)yer and C. E. Carr are partners in the fontiture bud- 
neas. Dyer inrested $3000 of the ct^ital, and Carr invested $2000. 
Carr paid mechamcs* wages during the year amounting to $3300. 
Dyer drew ont $250, and bought material at a cost of $1720. The 
partners agreed to share the gains or loeses equally. There was a net 
gain of $1860. Dyer purchased Carr's interest in the concern by pay- 
ing him cosh in fall. How mnch should Dyer pay Carr P 

10. The following statement was handed to an acconntant for 
adjustment by a firm of two partners, who shared the gains and losses 
equally. A's total investments, $13246, and total withdrawals, $7381. 
B's total iaTOBtments, $12863, and total withdrawals, $6369. Cash on 
hand, $3135.25 ; merchandise on hand per inventory, $4222.84 ; notes 
on hand, $375 ; personal accounts due firm per list, $1784.67 ; store 
fixtures, $1596 ; house and lot valued at $4500 ; horses and wagons, 
$520. . The firm owed on notes outstanding $3575, and interest on 
same $172.49. C &. Co's account against the firm was $170.53 ; F. £. 
H's, $140.19. There was a mortgage of $3000 on house and lot, and 
$65.18 interest due on same. The total purchases of merchandise 
amounted to $6138.07, and the total sales, $62334.33. The total 
expenses of the business were $2148.04. Upon examination the 
accountant observed that such a statement necessarily involved an 
error, and asked for the books, invoices, etc, of the concern. He 
found that all the accounts were correct, except the sales account. 
Was there a net gain or net loss in the business P What was each 
partner's net capital after adjostment, according to the correct state- 
ment of the accountant P What was the correct amount of sales ? 

11. Hale and Qreer entered into copartnership equally insolvent. 
The resources of the firm at closing are : cash, $2440.60 ; bills receiv- 
able, $1644 ; personal accounts, $4234.73. The liabilities were : bills 
payable, $2149; due W. R, Small, $3241.67; due E. T. Joyce, 
$1340.33. The firm paid a private debt of $260 for Hale, and Greer 
paid sundry expenses for the firm, amounting to $376. There was a 
net gain of $2136.72. What was each partner's insolvency at com- 
mencing ? What was each partner's net capital at closing F 

la. Scott, Oordon & Hall are partners in business, and on date of 
settlement the books of the concern show that Scott drew ont for pri- 
vate use $590, that the firm assumed a private debt of $930 for Gor- 
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don, and that Hall's account ttob oTerdravn by tl25. Od tlie date of 
the last settlement each partner had an eqnal anm standing to his 
credit. The resources at closing were : cash, t8294 ; perwnal ac- 
conotB, tlfiGO ; bills receivable, (4400 ; merchandise, tl8220. The 
liabilities at closing were : bills payable, (7278 ; personal acconnts 
dne, 11365 ; interest on notes unpaid, (190. What was each part- 
ner's net capital at closing, there being a net gain of (3100 ? 

13. The total liabilities of a firm, including partners' inTestmentB, 
were (18794. 16, and the total resources, except the amount of cash on 
hand, were (12414.20. There was a net giun in the business of 
(1240.60. The cash book and amount of cash were locked up in the 
safe. If all the other accounts were correct, how much cash should 
be in the safe, or what balance of cash should the cash book exhibit P 

14. George N^. Mackenzie and A. L. Sonn are carpenters, and 
formed a copartnership to do job work. The gains and losses were to 
be divided equally. Each partner kept an account of the labor he 
performed, the collections he made, and the expenses he paid. Hac- 
kenzie's labor amonnted, during the season, to (3364.70, and he paid 
expenses for the business amounting to (374.19. Sonn paid expenses 
amounting to (311.65, and his labor amounted to (3982.38. Mac- 
kenzie collected (3360.83, and Sonn collected (1874.37. At the date 
of settlement how should the partners adjust their accounta ? 

15. A firm engaged an agent to buy and sell merchandise at an 
annual salary of (600. During the year the firm delivered to the 
agent goods amounting to (30364, and advanced (1865 cash. The 
agent at different times purchased goods amounting to (18673, and 
the total sales made by the agent were (40234. At the date of settle- 
ment the agent had on hand goods amounting at cost price to (12316. 
What was the net gain or net loss ? How much did the agent owe the 
Arm? 

10. R. Coe, W. May, A. Lewis, and C. Hill formed a copartnership. 
It was agreed that Coe was to receive ^ of the gains. May ^, Lewis \, 
and Hill J. The remainder of the gains was to be placed to the 
reserve profit account, to be used for the contingencies of the business. 
It was agreed that each partner should invest 412000, on condition of 
receiving the above proportion of the profits, but Coe invested only 
(10000, and May (9000. There was a net gain of (18240. In conse- 
gnence of the failure of both Coe and May to invest their required 
$12000, bow shoald the gain be 4wl4e4 wndti^ bSV l\ia ijartners ? 
S04. 
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THE STOCK EXCHANGE. 

505. A Stock Exchange is an association of brokers tor the pur- 
pose of bnying and selling stocks, bonds, and other secnrities that 
may be liAed npon the books of the exchange. 

Ru. 1.— Stock Exchange* um estAbltshed in idl the Urger cities; ttnd eftcli 
ezobsDKe bs goremed b; its oitd rules ftod TegulHtions. 

Rem. 2.— At the regular sessions of the Etock exchange, all the stocks are 
called in a certain order from a list; and aa each kind of stock is called, bids or 
offers are made hj "buyers" or "sellerg." 

Rem. 8.— Stocks an bought and sold "cash," "regular," "bnjerS, S(^ or6Dt" 
or "sellers, 80, or 60." Stocks are sold " cash " when the; are to be dellrered tn 
the day of sale; and are sold "r^iilar" when thejr are to be delivered atorbefora 
a certain hour on the day tollowing the sals. If Dot otherwise specified, "regnlar" 
■ale Is always nnderetood. 

Kin. 4.— If stock is sold "seller 8," "seller 10," "seller 80," etc., the seller 
can, at his option, deliver It at snj time within the days mentioned, but b not 
obliged to deliver it until the last of the S, 10, or 80 days specified in the contract. 

Ren. 6.— If stock is sold "buyer 80," "buyer 80," " buyer 80," etc., the buyer, 
at his option, can demand the stock at any time within the days mentioned, but 
cannot be compelled to receive and pay for it until the last of theSO, 30, or SOdaya 
specified in the contract. 

Rem, 6. — When the term of option is over 8 days, the buyer is required to pKf 
interest at the legal rate, unless sold " flat"; and the seller to give one day's 
notice, unless sold " without notice." All divideods declared and paid on stock 
within the time specified In the contract, belong to the purchaser. 

506. Stock privileges, other than "options," are classified as 
" Pnts," " Calls," " Spreads," and " Straddles." 

Rem. — Unlike options, persons securing these privileges are not obliged to take 
or deliver the stock named in the contract; and will simply lose the price paid for 
the privilege if not to their advantage to use It. 

507. A Pnt is a contract which secnres to the holder the pri?ilege 
of delivering to the maker of the " pnt " a certain nnmber of sharea 
of a designated stock, at a specified price, at any time within the 
continuance of the privilege. 
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Bbm. — '* Puts ** are purchased when stock is expected to decline to an extent 
greater than the cost of the priTilege. 

PUT CONTRACT. 

New York, Aug, 8, 1886. 

For value received, the Bearer may deliver to me Two Hundred 
Shares of the stock of the New York Central Bail Boad Co, ai one 
hundred and two per cent, of its par value, at any time within sixty 
days from this date. 

The undersigned is entitled to aU regular or extra dividends for 
which transfer books close during said time. 

Expires 2 p.m. Bussell Sage. 

508* A Call is a contract which secnres to the holder the priyi- 
lege of buying from the maker a certain nomber of sharea of a 
designated stock, at a specified price, at any time within the term 
specified in the privilege. 

Bbm.— A " Call ** is the reverse of a " Pat," and is therefore purchased when 
stock is expected to adyance to an extent greater than the cost of the priyilege. 

CALL CONTRACT. 

New York, June 26, 1886, 
For value received, the Bearer may call on me for Three Hundred 

Shares of the Stock of the Western Union Telegraph Co,, at Seventy- 

three per cent, of its par value, at any time within thirty days from 

this date. 

The hearer is entitled to all regular or extra dividends declared 

during the continuance of this contract. 

Expires 2 p.m. Cyrus W. Field. 

509. A Spread is a contract which secures to the holder the priyi- 
lege of either buying or selling a certain number of shares of a 
designated stocky at a specified price^ within a limited time, without 
the obligation of taking or delivering it. 

BxM. 1.— The holder of a " spread " has the advantage of a doMe privilege^ 
or that of a '' put " and a '* call " combined. Hence, to realize a profit on " call- 
ing " or " putting" stock to the maker of a spread, the price of the stock must 
either advance or decline to an extent greater than the cost of the privilege. 
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Bex. 2. — In an active market, proflta on a "pat," "caU," or "spread" are 
Beciired by selling the contract at a premium, even before the advance or decline 

should teach the price named in the contract. 

510. A Straddls is a contract which eecurea to the holder the 
privilege of baying or selling, iritbin a limited time, a certain num- 
ber of shares of a designated stock, not only at the price mentioned in 
the contract, bnt also at the market price of the stocks at the date 
on which the priTilege was parcbased. 

Bsx. — Anj flnctnation in the price of stocks which wUl more than cover the 
coat of th« privilege, will inure to the advantage of the holder of a " straddle." 

611. CommiBdon is the charge made for baying or selling stocks, 
bondfi, or other secnriticB. It is osoally ^% on the par valae of the 
stock bought or sold. 

But. 1.— The ca«t of Pots or CaUs is 1% of par and a commission ot ^^^ of 
par, in addition to the regular commission of ))( ot par for buying or selling the 
etock specified if the privilege of "calling" or "delivering" it is exercised. 

Reh. 2. — The contract price of stock in a Call is usually from i% to BJC of 
par greater than the markel price at the date of contract ; and the contract price 
of a Put is from 2^ to 0^ of par below the market price. 

512. A Kargin is a deposit of cash or its eqaivalent in collaterals, 
made with a broker by one who wishes to speculate In a certain kind 
of stock, to secnre the broker against loss while " carrying" such stock. 

Rem.— The usoal margin required is 10^ (tf the par value of the stock pur- 
chased. As the capital needed to operate in stocks is furnished by the brokeis, 
they charge legal interest on the sum which they expend in parohaBes, and allow 
interest on all margins deposited. 

513. A Boll is an operator who has bought stock in expectation 
of a rise. The operator is then said to be " long " of stock. 

Beh.— Bolls are charged with interest on the stocks which they carry, and 
hence desire to advance the market price to enable themaelvee to sell out or " un- 
load " at a profit. 

614. A Bear is an operator who has sold stock, which he does not 
own, for future delivery. He is then said to be "short" of stock. 

BiK. — O[)erators who are short ot stock pay no interest. They desire to 
depress the market price before their contracts expire, that they may secure the 
stock at the depreciated price and sell it at their oontraot price, the difference 
minus the charges being their profit. 

2i ^^s^-^w 
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515. A. Comer is a term applied to the buying np, by a feir oper- 
ators, of the greater portion of the stock of a corporation, for the pnr- 
poBe of creating a deficiency in the market and aconseqaent advance 
in ita market price to the point at which they deaire to eell. 

516, The following are the principal words, abbreviations, and 
phrases nsed at the Stock Exchange other than those already ex- 
pUined: 

1. b 10; bujer'B option to purcbue within 10 fUf«. 

I. hSOu n; buyer's option to puichase within 80 days, without noticeL 

5, a 60; seller's option *t 60 d»7>. 

4- i30 wn; seller's option at 80 days, without notice. 

6. b e; "Iwtween oalls" ; stock tnnssction kfter the first call and before tli« 
second call of the Stock Exchange. 

6. ae; "after calls" ; stock transaction after the second call. 

7. Sx, div.; " without dividend" ; seller retaining the privilege to collect ■ 
recently declared diridend on the stock sold. 

, 8. Ex. eovp.; "without coupons" ; seller haring the privilege of detaching 

maturing interest coupons before delirery of the bonds quoted. 

9. b f; "buyer flat"; purchaser waiving interest on options. 

10. b to f; buyer's option at 20 days, without intoteat. 

II. eotlaltralt ; securities deposited as a pledge for money borrowed. 
- It. hi/polheeating ; to put up coUatonlH in pledge. 

13. eover; to fill an order for stock which had been sold "short." 
li. vrUoad; to sell stock which has been held for a rise. 

15, Itl IN bdt, td m bds ; first mortgage bonds, aecond mortgage bonds, 

16. r bda, g bd» ; registered bonds, bonds payable in gold. 
X7. pref; prefBrred stock (ST»). 

18. eonv. "convertible," bonds convertible into stock. 

19. Fool or Syndieatt; combination of persona wbo unite tbeir capital aod 
operations to secure and maintain control of certaiu stock and manipnlato it for 
mutual profit. 

to, Diffemtee; variation between the contract price of stock and its market 
price. Instead of an actual delivery or receipt of the stock specified in a contract, 
brokers usually pay the " difference " if against them, or receive the " difference " 
if in tbeir favor. 

tl. /biW; fecial, important fnfonnation respecting the future of certain 
stocks, supposed to have been acquired from a reliable source. 

tt. Wath, muAei sole/ a pretended sale by one broker to another, to give 
inactive stock the appearance of activity, and thus stimulate outsiders to deal in it. 

tS, Stop order; an order to buy or sell stock when it fluctuates to certain 

fi. Limited order; an order to buy or sell stock at a qMcIfled price. 
For definitions of other terms, see Stocks aod Bonds, 371 to 382, 
Jaolaeire. 

ttlB—S16 
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Examples for Practice. 
ffl7. — 1. I Bell throQgh a broker 100 ehaies of CMcago and Korth 
Western IL B. etook at 116J, and 50 Bharee of Central Pacific B. B. 
stock at ^\. What is the aom dae me from the brokerj brokerage 

Solutioo. 

Cr. 100 8h. Chi. and N. W. rtock @ 116} J11687.60 

50 " Central Pacific " 4Si\ 2106.25 

♦13703.76 

^% CommisBion 18.75 

Bal. dne «13775.00 

3. I bought 200 shares of N. Y. C. R R. stock at 103}, and 150 
shares Mich. Cent. R R. stock at 741. What will be the amonnt 
required to pay for the same, brokerage \% ? 

Solatlon. 
Dr. 300 ah. N. T. Central stock at 103 J »30676 
150 " Mich. Central •• 7^ 11137.50 

\% Commission 43.75 

$31856.25 

3. On Jane 1, I purchased through a broker 100 shares of Lake 
Shore B. R. stock at 83}, and deposited tlOOO as margin. On June 
19, the stock was sold at 86}. What was my profit, fdlowing \% for 
brokerage, and &% interest on purchase and margin ? 



Solution. 
Or. Jnne 1, Margin 

" 19, Interest for 18 do. on •lOOO 
" " 100 8b.L.S. stock at 86| •8637.S0 
less Jjg brokerage 12.60 


•1000, 
8, 

8626. 


•9628. 


Dr. June 1, 100 sh. L. S. stock at 83^ 
i<g brokerage 




•8387.50 
12.60 
25.20 


8425.20 


To Credit Bal, 
Uargin 
Float 






•1202.80 
1000. 
•202.80 




S78 
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A. On July 1, a broker purchased for aoconnt of J. S. Smith 300 
aharea LonisTllIe and IfashrUIe B. R. stock at 43|, 30 days later sold 
100 shares at 41^, and on Aug, 18, sold the remainder at 39}. What 
was the loes, interest 6%, margin 12000, and brokerage i% ? 

Solntion. 

Or. July 1, Margin tSOOO. 

" 31, 100 sh. L. S. stock at Hi t4112.50 

Lees i% brokerage 12.50 4100. 
Ang. 18, 100 sh. L. & N. stock at 39} 93915. 

Less i% brokerage 12.50 3962.60 

" " Interest, 48 da. on tSOOO tl6. 

" " " 18 " " 4100 18.30 28.30 $10090.80 

Dr. July l,200sfa.L.ftN.etockat43| 18725. 

Brokerage i% 25. 

Ang. 18, Interest, 48 da. on $8750 70. 8820. 

To Credit Bal. ♦1270.80 

Lobs ($2000 — «m0.80) = 729J80 

K. A specnlator being "bearish" on Western Union Telegraph 
stock, gave an order to his broker to sell 200 shares " short." The 
order was executed on Jane 12 at 69|, and 92000 deposited as margin. 
On Jnne 27, the sale was covered at 66{. What was the speculator's 
profit, brokerage i%, interest 6% ? 

Solution. 



Or. June 12, 200 Bhana W. V. at 69| 


•13925. 




Lees i« brokerage 


25. 


•13900. 


" " Margin 


•2000. 




" 27, Interest, 16 da. on 12000 


5. 


2005. 






•15905. 


Dr. " " 800 sh. W. U. at 66| 


•13275. 




i% brokerage 


25. 


13300. 


To Credit Bal. 




•2605. 


Less Margin 




2000. 


Profit 




•605. 



ai7 



IfoTB.—InteTeBt ia not charged on "short" aslfia,Wt*v™""i™ •» frequently 
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charged when a puticnkr stock beoomefi scarce and not readily borrowed. The 
broker who borrows deposita the market price of the stock with the party wholenda 
it; and in case of an advancing market, the lender is pririleged to call for addi- 
tional margin. In calling or deliTering borrowed itocks, it is ouBtonuuy to give 
one daj'B notice. 

0. On Maj 19 I purohflsed 300 Bhares Beading B. B. stock at %'^, 
b 60, and Bold the same on Jnne 13 at 27f, b 30. A settlement was 
made on Jane S8. What was the snm due from my broker, margin 
tl500, interest G%, and commiseions \% ? 

Solntion. 

Or. May 19, Margin $lfiO0. 

Jnne 28, Interest, 40 da. on tl&OO 10. 

" " " 15 da. on (27|x300)= 20.72 

" " {27f-22J)x300 1575. 

•3105.72 

Less \% brokerage on 300 sh. 37.50 93068.22 

Dr. May 19, 300 sh. at 22} $6712.50 

" " f<S brokerage 37.50 37.50 

June 28, Interest, 40 da. on 16750 45. 82.50 

Credit Bat. $2085.72 

$2985.72— tl500=»1485. 72, profit. 

7. A specalator paid $200 for a "pat " at 30 days from Apr. 12, 
on 200 shares of Fort Wayne, at 95}, aod on May 3, delivered the 
stock at 91{. What was his profit, the charges for settling being \% 
commission on stock, and -^^ commission on pat F 



Qiiiii(05!_91J)x800 




•775. 


Cost of Put 


«200. 




tV^ Com. on Pnt 


18.(10 




^% Com. for settling 


25. 


237.60 


Net gun, 




•537.50 



Note.— No interest ia allowed on "pnts" or "calls"; and the charge t(x 
■ettling is )■( on the par value of the actnal nnmber of shares. In meet of thsm 
transactions, the difference is simplj paid orer, instead of an actual delivery of 
stock. 



874 
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S. I pud tSOO for » "caU" for 30 days from Jul; 10, on 300 
shares of New Jersey Oentnl, at 80}, and on Ang. 6, called Uie stock 
at 85^. What was m; profit, allowing \% commisBion for settling and 
■^^ commission on the "call"? 

Solntioa. 
Gain (85^-80}) x S00= »11%5. 

Cost of Gall tSOO. 

^% Com. on OaU 18.75 

\% Com. for setUing 37.50 858.85 

Net gain. 91068.75 

S. Find the balance dne and gun on the following : 
Dr. W. E. Kendall. 



1886. 
May 8 


To 100 sh. Penn. B.B. @ 50f 
" 300 " W. TJ. Tel. @ 108 
" 400 " Lake Shore @ 98J 
" \% Com. 800 Bh. 
" •• da. interest at 6jfi 


••• 


•• 


««« 

...... 


•* 


" 89 




a* 



May 3 
" 29 



By Cash (Margin) 

** da. interest at 6^ 
" Sale 100 sh. P. R B. @ 58) 
" " 300 " W. U. Tel. @ 1051 
" " 400 " Lake Shore @ 99i 

Less \% CommisBion 



10. Bought a "call " on 200 shares Pacific MaO at 40f, March 20, 
on which there was a cash diridend declared March 25, of 5^. Called 
the stock, April 17, and sold my stock at 45^. What was my profit ? 
«7 
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11. What is the balance and loss on the following account ? 
Dr. Smith & McDougal. 



1886. 
Nov. 12 

€C (< 
<€ <( 


To 150 Bh. Can. Southern @ 47^ 
'' 200 '' Union Pacific @ 94J 
" 500 '' Mich. Central @ 90 
'^ i^ Commission 
" ♦♦ da. interest at %% 


$♦♦♦♦ 


** 

** 
** 

** 


$♦♦♦♦♦ 
*** 


** 


" 30 




** 




%***** 


** 



Or. 



1886. 

Not. 12 
" 30 


By Cash (Margin) 
'* ♦♦ da. interest @ 6jf 
'' Sale 150 sh. Can. S. @ 45| 
'' " 200 " Un. Pac. @ 93^ 
'' " 500 " Mich. Cent. @ 871 

Less \% Commission 


18500 
** 


00 


^**** 
***** 


** 


ii « 
it t( 
i€ ti 


**** 
***** 
***** 




ti €f 


^*^*^* 
*** 


** 






%***** 


** 



12. My broker bought for me, December 19, 1885, 300 shares 
Wabash & Pacific, pref., at 56f, and sold the same, January 3, 1886, 
at 60J. What was my profit ? 

13. Deposited, August 19, with my broker, 16000 for the purchase 
of 200 shares Bock Island at 105^, 200 shares N. Y. Central and 
Hudson at 102 J, and 200 shares Union Pacific at 93f . On October 5, 
Bock Island was sold at 107|, N. Y. Central and Hudson at 104, and 
the Union Pacific at 92f There was a cash dividend of 4^ declared, 
September 12, on Bock Island. What was my gain ? 

14. On April 8, a broker purchased, on his own account, 200 shares 
Michigan Central at 90}, s. 30, on which a dividend of 4^ was de- 
clared April 15. He received the stock May 2, paid interest on th» 
same, and was allowed interest on the dividend. What sum did he 
pay in settlement ? 

16. A broker sold on his own account, September 8, 300 shares 

517 
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Union Pacific at 94^, B. 30. On September 30, a b% dindend was 
paid. He delivered the stock October 8. How much did be receive 
in Bettlement P 

10, A specalator purchased, through hie broker, a "spread" on 
100 shares of Michigan Central, with instrnctiom to use the privilege 
as a margin. The broker secared the privilege at 88 for the " pat " 
and 90 for the "call." When the stock advanced to 91, the broker 
sold it " short " and placed the sales to the credit of the speculator. 
Michigan Central afterwards declined to 86, and the broker bought in 
the 100 eharea at that price, so as to cover the "short " sale at a 
profit. When the stock declined still further, the broker bought 100 
shares of same at 81 and afterwards sold it at 85}. Upon a still fur- 
ther decline, another 100 sharee of same were purchased at 84, and 
again sold at 87. Before the contract expired, the stock again declined 
to 86, when it was "put" at 88 and the account closed. What 
profit did the specalator realize ? 

17. On May 12, 1 purchased through my broker 100 shares of rail- 
road stock at 107^, and on June 3 a stock dividend of 60^ was paid. 
I then sold my entire stock at 105^. How much did I gain by the 
transaction, allowing the usual commissions ? 

IS. On April 13, 1886, I purchased through my broker a "strad- 
dle," and paid Z\% premium for the privilege. The following is a 
copy of the contract : 

New York, April 12, 1886. 

The hearer may put or deliver to me 100 shares of the Capital Stock 
of the Western Union Telegraph at lOS f per cent, par value, any time 
teithin SO dqytfrom date. 

Or the bearer may, at his option, call on me for 100 shares of the 
above named stock at lOS} , any time within SO days. 

All dividends paid during that time go with the stock. 

Wh. Allen Hilleb. 

The stock was quoted on May 10, 1886, at 10?^, at which price 
and dat« my broker sold the same and "called" it for delivery. What 
was my net profit, allowing the usual commiBsions ? 

^ 19. May 18, 1885, I bought 300 shares Canada Southern at 69{^, 
sod July 11, 1885, sold the same at 68^. There were paid, meanwhile, 
two cash dividends of 5% each and a stock dividend of 60^. I sold 
the new stock, at script, at 54}. What was my net profit, allowing 

517 
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the usual commissions on stock and script, interest on purchase, but 
no interest on cash dividends ? 

20. A broker haying purchased more stocks than he could carry 
for his customers was obliged to ^' make a turn" t. 6., to sell for cash 
and buy back regular. He consequently sold 400 shares New Jersey 
Central at 82 and 400 shares Delaware and Hudson Canal at 74. He 
bought back 400 shares New Jersey Central, regular, at 82{, and 400 
shares Delaware and Hudson Canal at 73^, regular. What did the 
** turn " cost the broker ? 



RAPID ADDITION. 
518. To add by grouping figures into oonvenient sets. 

Illustrative Example. 

Ezplanation. — To add rapidly, it is necessary to acquire facility in grouping 



the figures of a column into convenient sets, whose 

sum can be determined at a glance. The greater 3 

number of skilled accountants add but one column at 2 
a time; yet, by combining two or more figures when- 
ever possible, and adding these combinations instead 

of the figures of which they are composed, results are 8 

obtained so quickly as to excite the surprise of those 5 

unacquainted with the process. Thus : to add the 

columns herewith appended, group into convenient 7 

sets (which are here enclosed in braces to be better 3 

understood by the pupil, but which in practice should 9 

be discarded) and add the niunbers represented by 6 

these sets; as follows, 7+8+9+8+9+8+7+8+10= 2 

74 units, or 7 tens and 4 units. Carry the 7 tens to the 8 

tens' colunm, obtaining 7+9+8+8+8+9+10+7+8+ 3 

9 = 88 tens, or 8 hundreds and 8 tens. Carry the 8 2 

hundreds to the hundreds' column, obtaining 8+9+8 4 

+9+8+8+9 + 10+9+8+10=96 hundreds, making 8 

the sum of the three columns equal to 9684. 6 

3 
96 



Operation. 



\ 



10 



10 



\ 



10 



10 
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Examples for 


PflACTICE 




(1) ("■) 


(3.) («•) 


(•■ 


(•■) 


('•) («■) 


3 7 


5 


41 


SI 


85 


253 616 


8 S 


2 


58 


27 


64 


138 273 


6 4 


1 


34 


62 


48 


847 832 


i 8 


8 


72 


16 


32 


413 127 


i 5 


2 


67 


76 


76 


272 983 


7 3 


7 


25 


83 


27 


765 275 


1 2 


1 


13 


28 


63 


994 764 


6 7 


6 


92 


64 


64 


283 353 


3 2 


2 


84 


12 


12 


812 626 


8 1 


8 


S8 


47 


41 


647 189 


6 4 


1 


12 


83 


38 


733 841 


2 8 


4 


79 


35 


29 


528 237 


1 3 


5 


23 


21 


75 


264 723 


(•■) 




(10.) 




(11.) 


(11) 


284689865 




3678945 




72613466 


63819a7M 


442314143 




2127624 




29738268 


4453'62437 


343323234 




6622346 




46382769 


758j76.3%i. 


827231421 




6246393 




58349271 


3'9'45^"7& 


214482178 




2933528 




43627163 


876^456* 


145368723 




7285342 




29148364 


69181S7364 


526442837 




3424637 




76314627 


2534589J6 


393214253 




4379464 




28392673 


imisia. 


724283645 




5232621 




84736829 


4826<f2736 


272828432 




3743256 




41538294 


382'4538fe 


489273229 




6122732 




32839267 


162791318 




1808326 




76482739 


62343aia 


323185986 




2313662 




34265673 


iSfym'iw 


873923882 




3636218 




82895852 


rf87»75384 


418146179 




6252867 




24376437 


142839267 


152439652 




9718343 




65843746 


483946946 


237397254 




2383734 




46278426 


»2765'637S. 


689281543 




6522435 




58745954 


686673486 


341813437 




3274612 




93426374 


71S8439J3 


7S4262154 




7432536 




36766463 


3473n61& 


lSS65Stl5 




8266641 




87438265 


mm»<^ 



S18 
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RAPID SUBTRACTION, 

519. To find the renudnder in one operation, when a minnend 
to be diminidied by the ram of two or more rabtrahendi. 



Illustrative Example. 

A merchant had bought 7135 bushels of com, of which he sold 
1204 bushels to A, 934 bushels to B, 796 bushels to G, and 1439 
bushels to D. How many bushels had he remaining ? 

ExplanatioiL — ^Write the minuend (7185) and draw a line nndemeath, then 
write the sevend subtrahends, phicing units under units, tens under tens, etc. 
Then add the units' orders of the subtrahends, producing 9+6+ 
4+4=28. The additional unite required to make the right-hand Solution, 
figure of this result (28) correspond with the unite* order of the minu- 7135 
end being 2 (23+2=25), 2 will be the unite' order of the final 
remainder. Carry 2 tens to the sum of the tens' order of the subtra- 
hends, and add, producing 2+8 + 9+8+0= 17 tens. The additional 
tens required to make the right-hand figure of this sum (17) cor- 
respond with the tens' order of the minuend (8), being 6 (17+6=28), 
6 will be the tens' order of the final remainder. Proceeding in this 
manner, it will be found that the sum of the hundreds' column (24) 
lacks 7 (24+7=81) of corresponding with the hundreds' order of the minuend (1); 
and the sum of the thousands' column (5) lacks 2 (5+2=7) of corresponding with 
the thousands' order of the minuend (7). Therefore 7 is the hundreds' order, and 
2 the thousands' order of the final remainder, and 2762 bushels of oom is the total 
remainder. 



1204 
934 
796 

1439 

2762 



Find the balances of the following lodger accounts: 




(1.) 1 


(a.) 1 


(3.) 


Dr. 


Or. 


Dr. 


Cr. 


Dr. 


Or. 


$7143.28 


$1456.30 


$3127.48 


$7124.58 


$2783.40 


$4121.38 


273.82 


283.95 


286.32 


8296.26 


251.31 


59^8.24 


9549.37 


2736.72 


750.45 


432.30 


1586.90 


726.35 


4378.62 


.45.34 


1430.16 


50.80 


732.36 


4829.60 


529.15 


383.27 


8274.20 


1437. l6 


4829.1? 


27'48.42 


76.32 


987.36 


326.75 


2137,80 


1238.25 


8214.50 


918.24 


2478.31 


2183.92 


450.16 


2874.32 


291.32 


46.38 


(Bal.) 
$22914.18 


7189.35 


(Bal.) 
$23568.62 


(Bal.) 
$22320.19 


450.38 


$22914.18 


$23568.62 


$22320.19 












5i9 



RAPID MVLTIPLICATIOIT. 



RAPID MULTIPLICATION, 

530. To multiply when the multiplier !• 11, and the multtplieand 
ooniiitt of two fl^nret whose mm ii leii than 10. 

Illustrative Example. 

Multiply $35 by 11. 

Explatution 8 + 5 = 8; and 8 placed between 8 and 5 prodnooe $38G, the 

product Hence, 

Rule. — Between the two figu.rea of the muUiplieand larite 
their sunt. 



Example* for Phactice. 



Multiply 
1. »52 by 11. I 4. W3 by 11. 
a. 172 by 11. 6. 35 rods by 11. 
3. $36 by 11. I 6. 18 miles by 11. 



Multiply 

7. 116 by 11. I 10. $45 by II. 

e. $81 by 11. 11. $34 by 11. 

9. $27 by 11. I 13. $63 by 11. 



ffSl. To multiply any number by 11. 

Illustrative Example. 

Multiply 4762 pounds by 11, 

ExpUnatioa. — Take the units' fl^re of tha mnltiplicuid (8) as the unit*' figure 
ot the product ; and for the remaiiiing figures of the product take the unite' figan 
(2) plus the tens' figure (6), obtaining 8 ; then the tens' figure (6) plus the hundred^ 
figure (7), obtaining 18; write 8, and carrf 1 to the hundreds' figure {7} plus the 
thousaDds' figure (4), obtaining 12; write 2, and carTjl to the thousands' figure (4), 
obtaining S; making the total product 52383 pounds. Henoe, 

Rule. — To the left of the unii^ order, write successively the 
units plus the tens, the tens plus the hundreds, the hundreds 
plus the thousuTids, etc., carrying as usual, and terminating at 
the left with ^le highest order, or the highest order plus tha 
carrying figure. 
S20-521 



SAPID XULTIPLICATION. 



Examples for Practice. 



Multip[y 

1. $5136 by IX. 
3. 172636 by 11. 
3. $51483% by 11. 



Miriliply 

4. $37281.05 by 11. 
B. $41368.45 by 11. 
«. $3275.75 by 11. 



Murtiply 

7. $48363.25 by 11. 
B. $94873.30 by 11. 
». $16238.65 by 11. 



533. To mnltiply wlun the mnltiplier ooiuisU of two flgnret aad 
its nnitt^ order ii 1. 

Illustrative Example. 

Multiply $387 by 41. 

Exptajution. — Take the nnits'flgnn of the multiplicand (7) as the units' flgnre 
of the product, luid for the remaining flguras of the product take 4 times the unita' 
flgnre (7), plus the tens' figure (8), obtaining 36. Write 6, and carr; 8 to 4 timtis 
the tens' figure (B), plus the hundreds' figure (3), obtaining 88. Writ« 8, and carry 
8 to 4 times the hundreds' figure (8), obtainiDg IS; making the complete product 
$10867. Hence, 

Bnlfl. — Take the units' order of the multiplieand as the 
units' order of the product ; and multiply the teJis' order of the 
Tnidtiplier into each order of the jnuttipHcand, adding the next 
higher order of the Tnultiplicand to Uie successive products thus 
obtairied, and carrying as in ordinary multiplieation. 



Examples for Practice. 



Multiply 

I. $2735.60 by 51. 
a. $1824.75 by 81. 
3. $5104.30 by 31. 



Multiply 

4. $6238.65 by 21. 
6. $7416.40 by 61. 
6. $6291.25 by 91. 



Multiply 

7. $2134.16 by 71. 

8. $5627.80 by 41. 

9. $2684.93 by 11. 



533. To multiply when the mnltiplier otmiiits of two figures sad 
its teni^ order is 1. 

Illustrative Example. 

Multiply $873 by 19. 

Explanation. — Multiply the units' flgnre of the multiplicand (8) by the units* 
figure of the multiplier (9), obtaining 37. Write 7, and carry 2 to Q times the tens' 
figure of the multiplicand {7), increased by its units' figure [S), obtaining 68. Write 

533—533 
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8, and oarrf 6 to Umee the hnndreds' flgnree of the mnltipliouid (S), increued bf 
iU tens' figure (7), obUinlng 8S. Write 5, uid cany 8 to the hnndTeds' figure of the 
mnltiplicoiid (8), obtaining 16; making the complete product (16067. Hence, 

Bole. — JUtUtiply the units' order of the multiplier into each 
order of the multiplicand, adding the next lower order of the 
imiltiplicand to the sitocessive products thu/S obtained, carrying 
as in ordinary multiplication, and finaliy adding the last 
carrying figure to the left-hand order of the muUiplieand. 



Examples for Practice. 



Multiply 

1. 17125.45 by 16. 

2. M15.30 by 13. 

3. t758.43 by 14. 

4. I9S5.35 by 18. 



Multiply 

B. 13580.96 by 18. 
«. tl49?.60byl5. 
7. «917.36 by 16. 
a. 1533.16 by 19. 



Multiply 

». »9135.25 by 17. 

10. $8174.86 by 19. 

11. WlS.UbyW. 
13. «314.46 by 15. 



534. To mnltiply vhsn an aliqniit part or a multiplo of the mul- 
tiplier will fiirm a more oonvenieiit maltipUer. 



Illuktrative Example 

Multiply $75 by 66, and $628 by 25. 



Flrat Solution. * 
8 times $75 = $600 

i o( 56 = 7 

$4300 



Second Solution. 
i of $628 = $157 
4 times 26 = 100 
$15700 



ExplKiuttion.— Both of the abore aolutioni are practical applfcationi of the 
principle that to multiply one factor and divide the other by the aome number 
does not affect the value of their product. 

Btile. — Multiply one factor and divide ike other by such a 
number as unU simplify the multiplication. 



Examples for Practice. 



Maltiply 
1. $36 by 15. 
a. $42 by 18. 
3. $2i\>jU. 
d. $I8hj45. 

S24: 



Mirfttply 

e. $73 by 76. 
e. $36 by 25. 
7. $52 by 250 
S. $42 by 350 



Multiply 
9. $150 by 48. 

10. $64 by 26. 

11. $36 by 18. 
la. $28 by 450 



Multiply 

13. $36 by 33^. 

14. $72 by 16}. 
16. $24 by 13^ 
16. $96 by 12^ 



BAFID MOLTIFLICATIOK. 383 

535. To moltlp^ tIwb one part of th« mnltipliffr la ut «Uanot 
of uiotlwr part. 

Illu»trative Example. 

Mnltipl; 12574 by 186, and t6463 by 856. 

Explanation. — In the first solntion, since one part of 
the mnltiplier (13) is thrte timet the remainiitg put (6), first 
multipl; (2574 by 0, obtaining $1U44 ; then take three 
times 15444 as the prodnct by 8 times 6, or IB tens, obtain- 
ing 46333 tena ; and add the two results. 

Id the geoond solution, since one put of the multiplier 
(56) is a«ti«n Uvua the rerouning part (3), first multiplj 
9M63 bj 8 hundreds, obtaining 48696 hundreds ; then take 
seven times 43696 as the product bj 7 times S, or 66 units, 
obtaining 803872 units ; and add the two results. Henoo, Second Solution. 

$5463 

Bole. — JHulUpty by the selected order of the 
mvltijAier ; and take as many times the 
obtained result as the remaining orders of the 
m^ultiplier are times the order ttsed. ^dd the 
partial products. 




856 



305872 
♦4675473 



ExAHPLCt FOR 



Multiply 

1. $385.85 by 642. 
a. $742.50 by 338. 
3. $82615 by 729. 



. $4265.25 by 255. 
. $9541.12 by 546. 
. $172.48 by 763. 



Practice. 

Multiply 



$2153.28 by 18624. 
S. $530.75 by 315. 
9. $618.40 by 16412. 



5S6. To multiply when tbe mnltipUoT is a Uttle more or a little 
lew than 100, 1000, 10000, etc. 



Illustrative Example. 

Multiply $385.20 by 9d8. 

Explanation.— Hnltipljr $885.20 bj 1000 ; tbe Solntloo. 

i«snlting product (885300) will be 1000-898, or i $385200 
times $385.24 too great. Hence deduct 2 times 
1385.20, or $770.40 from $386300, obtaining the true "'"■*" 

product, $384489.60. $384429.60. Ans. 



l^lr Mmlt'r'y iy the itemrtjt Ki*m&n- of lOCs, loco's, 
lOOO'J't, ete. ; and add to the m^i aj tuaJty timn the muj- 
UpiicaMd as the true mu^Hpiier u itititt more than the assumed 
wtuitzpiier; or suhtmet frum the rtsult as many times the 
multiplicand as the true mtitltiplier is units less thmi^ the a»- 
aumted multiplier. 

ExAHrLCS FOI PlACTICE. 



1. »li5bT9W. 
a. r3o.2i by W6. 



4. «S58.30 bT l&L 

5. t^:.5SbTl003. 



T. t989bT992. 

t. 9996597. 

«. tlOOS br 1003. 



527. T« BBltiflr taef nakv rf t«» w tkn* Igm bj itaelC 

iLLUtTBATIVE EXAHPLC. 

Hnltiplj 48 bj itadl 

ExpUMtMB.-8K8=Mwuti. Write 4 mod nnr L 
(4 + fi)'8— W + B toc«gj-=iBL WiiteOftad csttj 7. 
(Or, » + tix4=«4 + StoemiT7='m) 
4 X 4= 16 + 7 to cwTT=E3. Write SX 



4S 

43 
2304 



BnlB. — ^r^, iTwltiply the unit^ er^erby itseJf; then tivice 
the ten^ order by the unit^ order (or twice the units^ order by the 
teny order, if mare eanoeni^W) ; then fA« feru' ordxr by iiself, 
carrying at usual. 

Examples fom Practice. 



ii.Hii.ir 


MiHiply 


■.mplr 


■taldplT 


1. $36 bj 36. 


<. tSS by 85. 


1. t82 by 82. 


10. »19 by 19. 


a. t42b7 42. 


». J74 by 74. 


8. »Mby64. 


11. tllS by 113 


J. «5e by 66. 


«. «93 by 93. 


«. «38 by 38. 


la. *1S2 by 132 



028. To find tlie product of two nambon when eadi eonnato of 
two or tbrw orden, and their nniti' orden kre klike. 



Illubthative Example. 



MaUiply 174 bj M. 
597-^28 



SAPID MULTIPLICATION, 



385 



Explanation. — ^The solution of this example depends upon the 
same principle as that of IlL Ex. 527. Henoe, 4x4 = 16 units. 
Write «, and carry 1. (7 + 9) x 4=64 + 1 to can7=65. Write 5, and 
carry 6. 7x9=68+6 to carry = I 



Solution. 

•74 
94 

16956 



Bttle. — First And the, i^rodifij^^^heum^^orders^ the 






\ 



>/ 



?3. 

85. 
.y88. 
by 76. 

iniiatsof 



^'\ 






o 






Solution. 

183 
89 

#7387 



Vi 



^ 



^ 



••v^"- 



Multiply 

10. #62 by 65. 
U. #84 by 83. 
12. #52 by 55. 



.nree flg^ea and ending 



XAMPLE. 



Solution.. 



25 



.^ 06, obtaining #563(^, the answer. Henoe^ 

529— 530 
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SAPID MCLTIFLICATIOy. 



2,vl:-~Muliiply by the nearest number of IOC's, loco's, 
lOOOO's, etc. ; and add to the result as many times the muHf 
Hjilicand as the true multiplier is units more than the assumed 
midtiplier; or subtract from the result as many times the 
multijAicand as the true multiplier is units less than the as- 
sumed multiplier. 

Example* for PRAcrtCE. 
Multiply MiriUply MiiKlpiy 

1. t425 b; 999. 4. 1258.30 b; 104. 7. t989 b; 992. 

2. t865 b7 98. B. «837.58 by 1003. 8. 199 bj 97. 

3. $735.25 by 998. «. $516 by 1.02. ». »1005 by 1002. 

527. To mnltiplT any niunbar of two or three flgnrei by ittell 

Illustrative Example. 
Multiply 48 by itself. 

ExpUutlon.— Bx8=UaQit& Write 4 uid cany «. "* 

(4 + 4)x8=M+atoc»n7=70. Write aod carry 7. *8 

(Or. 8+8x4=M+atocarrr=TO.) 48 

4x4=16+7 to cui7=2S. Write 23. 



2304 

Bale. — First, multiply the unit^ order by itself ; then tivice 
Vie ten^ order by the unit^ order {or twice the unit^ order by the 
tensf order, if more convenient) ; then the ten^ order by itself, 
carrying as usual. 



Examples for Practice. 



MuHlply 
1. t36by36. 
a. t42 by 42. 
3. t56by56. 



Multiply 
4. t85by85. 
B. 174 by 74. 
«. »93by93. 



Multiply 

7. t82by82. 

8. t64 by 64. 
». «38by38. 



Multiply 

10. tl9 hj 19. 

11. tll3byll3. 
la. H22 by 122. 



528. To find tlie product of two numbers when each ooniUts ti 
two or throe orders, and their units' orders are alike. 



Illustrative Example. 



IfaJtipIy 174 by 91. 



• •_ 



BAFID MULTIPLICATION, 



385 



Solution. 

174 
94 

#6956 



Bvle. — First find the product of the uniUf orders ; then the 
product of the sum of the ten^ order into the common units^ 
order ; tJien the product of the tens' orders, carrying as usual. 



Ezplanation. — ^The solution of this example depends upon the 
same principle as that of IlL Ex. 527. Hence, 4x4 = 16 units. 
Write 6, and carry 1. (7+9)x4=64+l to can7=65. Write 5, and 
carry 6. 7x9=68+6 to carry =( 



Examples for Practice. 



Multiply 

1. 142 by 72. 

2. 138 by 58. 

3. 161 by 21. 

4. $34 by 64. 



Multiply 

6. 193 by 43. 

6. 174 by 24. 

7. $85 by 35. 

8. $52 by 72. 



Multiply 

9. $51 by 31. 

10. $92 by 52. 

11. $132 by 92. 

12. $135 by 75. 



Multiply 

13. $153 by 73. 

14. $145 by 85. 
16. $128 by 88. 
16. $156 by 76. 



529. To find the prodvot of two numben when each eoniiits of 
two or three orders and their tens' orders are alike. 



Illustrative Example. 

Multiply $83 by 89. 

Explanation. — ^The solution of this example is a modification of 
that of 111. Ex. 597, 528. The orders which are unlike being 
added together, and then midtiplied by the common order. Thus, 
8x9=27; (9+3)x8+2 to carry=98 ; (8x8)+9 tocarry=73. 



Solution. 

$83 

89 

$7387 



Examples for Practice. 



Multiply 

1. $58 by 53. 

2. $75 by 79. 

3. $32 by 34. 



Multiply 

4. $81 by 85. 

6. $64 by 67. 
6. $25 by 23. 



Multiply 

7. $18 by 19. 

8. $48 by 41. 

9. $92 by 93. 



Multiply 

10. $62 by 65. 

11. $84 by 83. 

12. $52 by 55. 



530. To multiply any nnmber of two or thrss flg^ss and snding: 
in 5y by itself. 

Illustrative Example. 

Multiply $75 by 75. 

Solution.— 7 X (7 + 1) = 50; annex 25^ obtaining $563Qf, the answer. Henoer 

25 529— 530 
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Bole. — Multiply the tens^ order by itself increased by 1, caid 
annex 25. 



Examples for Practice 



Multiply 

1. 125 by 25. 

2. 165 by 65. 



Multiply 

3. 145 by 45. 

4. $85 by 85. 



Multiply 

6. $36 by 35. 

6. $75 by 75. 



Moltiply 

7. $55 by 55. 

8. $115 by 115. 



531. To find the product of two nnmbers whose tens' orders are 
alike, and the sun of their nnits' orders is 10. 

Illustrative Example. 

Multiply $83 by 87, and $114 by 116. 



Explanation. — Both solutions are modifications of 
52 7 ( and the answers are obtained as follows : 

(8 + 1) X 8 =r 72, annex 8 x 7 = 21, obUining $7221. 

(11 + 1) X 11 = 182, annex 4 x 6 = 24, obtaining 
$18224. 



Solvtioos. 

$83 $114 

87 116 



$7221 $13224 



Bnle. — MuZtiply one of the tens^ orders plus 1 by the other 
tens* order, and annex the product of the units' orders. 



Examples for Practice. 



Multiply 

1. $82 by 88. 

2. $73 by 77. 

3. $54 by 56. 



Multiply 

4. $96 by 94. 
6. $23 by 27. 
6. $41 by 49. 



Multiply 

7. $25 by 25. 

8. $36 by 34. 

9. 103 by 107. 



Multiply 

10. $17 by 13. 

11. $98 by 92. 

12. $112 by 118, 



532. To find the produot of two nnmben whose tens' orders differ 
by 1, and the sum of their nnits' orders is 10. 



Illustrative Example. 

Multiply $73 by 67. 

Explanation. — Disregard the less number, 



and multiply the tens' order (7) of the greater 
number by itself, obtaining 49 (hundreds). Next 
multiply the units* order (3) of the greater num- 
ber by itself, obtaining 9. Subtract 9 from 
4900, obtaining $4891, the required product. 

531-.532 



$73 

67 



$4891 



Solution. 

7* X 7« = 
3x3 = 



4900 

9 

4891 



BAPII> MXTLTIPLICATION. 
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Bole. — Multiply the tentf order of the greater number by 
itself; and from the product (considered a>s hundreds), subtract 
the product of the united order of the greater number m,uitipLied 
by itself 



Examples for Practice. 



Multiply 

1. t42 by 58. 

2. 175 by 65. 

3. $39 by 41. 



Multiply 
4. t72 by 68. 
6. 163 by 77. 
6. 175 by 65. 



Multiply 

7. 184 by 96. 

8. $53 by 47. 

9. $81 by 99. 



Multiply 

10. $124 by 116. 

11. $102 by 118. 
la. $106 by 94. 



533. To find the product of two mixed nnmben when their ter- 
minal common fractions are alike. 



Illustrative Example. 

Multiply $8^ by 4^, and $9^ by 7^ 



First Solution. 
$8) 



Second Solntion. 

7i 



32 =8x4 
6 =(8 + 4)xi 



63 =9x7 
4 =(9 + 7)xi 



$38} 



♦67^ 



Bale. — Find the product of the integers ; then the product of 
the sum, of the two integers into the com^mon terminal frodstion ; 
then the product of the tivo fractions. Add the three results. 

Note. — When both integers are alike, and their terminal common fractions 
are ), annex the product of the terminal common fractions to the product of one 
integer plus 1 multiplied by the other integer. Thus $8| xSi = (9x8)-|-(|x 
iX or $72|^. This Note will not hold good with any other fraction than ). 



Multiply 

1. $4Jby8J. 

2. $4 by 8^. 

3. $5^ by 3i. 



Examples for Practice. 

Multiply 

4. Ui by 7f 
6. $3tby9f 



Multiply 

7. $5|by5i. 

8. $7i by 71. 



888 SAPID JfULTIPLICATIOW. 

534. To find tlw product of two mixod mmben whoM integtn 
an alika uid wliofa terminal oommoa firaotioiu have, or may be orai- 
TNiiHitly rednoed to, a oommoa donominator. 

Illustrativc Example. 
MnlUplf $9\ bj 91, and tS} by 8(. 



First Solottak 

m 

90 =(9 + i + })x9 



Second Solntloa. 

n = (8 + 1 + 1) X 8 
H=txt 



Rem. — The «boTe Bolutions Me Belf-explaoatorf . 

Bole. — To the integer of the multij^ieaTtd, add the gum, of 
the terminal common fractions, and multiply the result by the 
integer of the multiplier. To the product thus obtained, annex 
the product of the fractions. 



Examples for Practice. 



Murtipfy 

1. i^ by 9J. 

3. tlO| by 10}. 
8. ♦IS} by 12}. 

4. tlS} by 18}. 



Mulflpry 

B. ».03}by3}. 
«. $60} by 60}. 

7. •.40}by4(^. 

8. *25} by 25}. 



Murupry 

B. 1.06} by 5}. 
10. t.08}by8}. 
U. »6}by.06}. 
13. %\%\ by 12}. 



635. To mnltip^ vlwii the mnlti^ior laoki 1 fractional unit of 
being an int^or. 

iLLUtTRATIVE EXAMPLE. 

Wi&i is the cost of 64 yards of silk at t3} per yard P 
Ezpiuation.— 64 times |4, or «2B6, Solntioa. 

trottJdtw thecofltat |4peiyud-,*iid(J;tl §4 ^ ^ = |256, cost at 14. 
per 7»rd Jess than (4, the cost nwirt >» W ^ y, W ■= % " " $}■ 
*J™« *}, or $8 leas than |a». ^^ « ti. ^^ 



RAPID MULTIPLICATION. 
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Bole. — Multiply the multiplicand by the integral part of 
the multiplier plus 1 ; and diminish the result by such a part 
of the m^ultiplicand as the fraction la^Jcs of being a whole. 



I 



£XAMPLE8 FOR PRACTICE. 



Multiply 



1. $48by5|. 

2. I75byl0f 

3. 1136 by 6f . 



4. $250by3|. 

5. t522by4|. 

6. 1672 by 8f. 



Multiply 



7. llSObyT^V. 

8. •720by2|j. 

9. 1342 by 9f. 



536. To divide when a multiple of the 
oonvenient diviior. 



ILLU8TRATIVE EXAMPLE. 



10. $440 by 6H. 

11. 9288 by 5f 

12. 9723 by 9). 

will form a more 



Divide 91840 by 25, and 96375 by 7^. 

Explanation. — ^Instead of using the 
inconyenient diyisor 25, multiply both 
diyisor and dividend by each a number 
(4) as will produce the more convenient 
divisor 100. Then divide the new dividend 
(97300) by the new divisor (lOOX obtaining 
978.00, the answer. 

In the second solution, since the true 
divisor (7)) increased by \ of itself (2^) will 
form a more convenient divisor (10), simi- 



First Solntion. 

91840 
4 

973.60 



Second Solntsoni 

7i+iof 7^ = 10 

96375 + \ot 96375 = 98500 

98600 -^ 10 = 9850 



larly increase the dividend (96875) by | of 

itself (92125), obtaining 98500. Then divide the new dividend (98500) by the new 

divisor (10), obtaining 9850. 

Bnle. — I. Multiply or divide both divisor and dixAdend by 
such a number as wiU simplify the division. Or, 

II. Add to, or subtract from,, the given divisor such a part of 
itself as will produce a more convenient divisor. Sim^ilarly 
increase or diminish the dividend. Then divide as usual. 



Examples for Practice. 



Divide 

1. 95.80 by 25. 

2. 97.50 by 16f 

3. 9450 by 12^. 



Divide 

4. 9875 by 9250. 
6. 9640 by 125. 
6. 94.35 b^a^. 



Divide 

7. 91527 by 150. 

8. 9918 by 15 (dednct \). 



890 MARKING Q00D8. 



MARKING GOODS. 

537. In marking goods, yarious deyices are adopted to prevent 
the cost and selling price mark from becoming known to outsiders. 

Bbm. 1. — The device may consist of any word or phrase containing ten different 
letters or characters, each representing a figure. Thus, take the following word : 

blacksmith 

12845 6 7890 
If the selling price is $6.20, and it is leqoired to write the cost (14.25) by the 

as 20 

use of this key-word, the proper mark would be ^*^ . 

dk 

Bxx. 2. — When both cost and selling price are thus expressed, it is costomary 
to employ two key-words, one for the selling price and the other for the cost price. 
Thus if *< blacksmith " is the key-word for the cost price ($4.25) and " republican " 

for the selling price ($5.20), the prcxier mark would be ^^ 

dk 

Bbx. 8.— An extra letter, called a repeaier, is used to prerent suocessiye repeti- 
tions of the same letter or character, and thus afford a clue to the key-word. Hence, 
taking y as the repeater, and '^blacksmith" as the key-word, $5.88 would be 
written k i y. 

Rem. 4.— In trade discounts, the rata of discount on the long price is some- 
times indicated by the use of a key-word. 

BxM. 5.— The following afford examples of key-words : blaokhorse, cash profit, 
hard moneys, importance, now be sharp, gambolines, Charleston, Cumberland, 
Hagerstown. 

Bbm. 6.~Instead of letters, arbitrary characters may be used, as foUows : 



Examples for Practice. 

Ualng the key " importance ^' ftor the coat prioe, " blackhorte ** for the 
selling price, and " d *' at the repeater, mark the following : 



Co9i. Gain, 

1. $2.40 per yard 25 ^ 

2. 16^ " " 12jf% 

3. 20^ " " 30 % 

4. 27^ *' '' S3i% 

6, 42# ** *' l^% 

537 



Coii. Loss, 

6. $2.50 per pair 20^ 

7. 45^ '' " 40% 

8. $4.40 *' dozen 5^ 

9. 20^ " " 10^ 

10. 45# '' gross 60% 
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RAPID PROCESS OF MARKING GOODS. 

538. Retail merohants pnrchaBe many articles by the dozen, Buch 
as hats, caps, boots, shoes, and notions of various kinds. When 
goods are thus bought, it is useful to be able to determine instantly 
the selling price per unit to afford a given per cent, of profit. 

539. If the giy«E ooft is per dosen, to find the selling price per 
unit at W% proUt 

Illustrative Example. 

If shirts are bought at tl5 per dozen, at what price should each 
shirt be sold to afford a gain of %0% ? 

Explanation.— At 90^ profit, the seUing price per Solotion. 

doien is 120% of the cost per dozen ; and the seUinff « ^« ^i k *i ka 
pnoe per unit must be ^ of 120^ » or 10^ of the cost per ^ ' 
dozen. Hence, 10^, or ^ of *$15, must be the seUing 
price per shirt to afford 20^ gain. 

Bole. — Divide the eosb per dozen by 10. The remit miU he 
the setting price per unit at S0% profit. 

Examples for Practice. 

I. A merchant bought at auction 6 dozen pairs of boots at $42.50 
per dozen pairs. How much must he charge per pair to gain 20^ ? 

a. Bought caps at auction for tlO per dozen. To gain 20^ on 
each ci^, what must be my selling price ? 

3. By selling an article at tl.25 I gain 20^. What was the cost 
per dozen ? 

^ A second-hand dealer bought 12 chairs at auction, for which he 
paid 112.50, and sold them at 20^ profit. What did he charge for 
each chair ? 

6. By selling shirts at tl.75 each, I gained 20^. What was the 
cost per dozen ? 

6. If hats cost tl8 per dozen, what must be the selling price of 
each to yield 20^ profit ? 

7. If chairs are bought at 99.20 per dozen, what must be the sell- 
ing price per set of 6 to make 20^ profit ? 
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120^ of cost=«2.00 
*' = .60 



540. If tlie given ooit ii p«r dostn, to find ths wUing price 
per valt at txf % pniflt 

Illustrative Example. 

If gloTflB cost 920 per dozen piun, what miut be the aelling prioe 
per pair to yield SO^ profit P 

ExpUnatioo.— First take ^ of the ooat per Solntlon. 

doieo, obtAining $3 m the seUing price per pair «t 
20^ profit, or ftt 120^ ot ooet. Sinoe the required 
Belliag price is 150^ of coet, or one-fourth gre«t«r 
thui 120^, increMe«3 by one-fourth of itself (I.BO), 160^ of coat=$%.50 
obtkining 92.S0 u the required selling price. 

Bole. — By Rule, ff39, fin^ the telling price per unit at 90% 
profit; and increase or diminish the result by such a part 
of itad,f as the true rate of telling price it greater or less 
than 120%. 

NoTB. — As ft help in maridng goods bought by the doaen, we add the following 
Table. 

To make 13|^ pndk, deduct ^ troia the remit obtained hj Bale, OSO. 

asjt " add Vita 

S0% " " A" 

»J5 " '■ i " 

ExAHPLEi FOR PRACTICE. 

1. If I bu; 0D6 dozen Testa for $28, at what prioe moBt I retail 
tliem to make bO% profit ? 

a. At what price must I retail handkerchiefs costing 12.70 per 
dozen to realize 33^^ gain ? 

3. I Bold hats costing 98.40 per dozen at 30^ profit. At what 
price were they retailed ? 

4. If one dozen school-books cost 14.80, at what price must they 
be retailed to gain 26^ ? 

s. If goods cost <7.20 per dozen, what should be the selling price 
per unit to yield a profit ol 165{S? 

6. It chairs are bought at *3i ^t 4oikq, ^\ia^ laafit be the selling 
price per set of 3 to yield 1*^% ptofii'i 
040 



ANSWERS. 



DimaiTTioMt.— Ths eohunn of bold 6pntm Id the mutln doiotn lb* pace ; (be bold tgarm at 
OH bisliuiliis or Mch (Ktloii, the nombBr of Um utlde ; Uv ■mall, bold flgnna nlthln Uie cnma, 
tbc nnmba of the ciunpla ; and tbs asma lollowliii tbe cnma. lbs anamr, Tbe btaTj daab 
ilMMilia ihi biiliuiliit of Ibt pa|g wboa* DBmbtr la gtna In tbs maiflD, 

Art.24.—il)tlB. <3)»25. (3) $42. (4) #36. (6) »358. («) »270. 13 
(7)93181. (S)|4169. (9)«8S104. <10)»4313a <11)«37684. (19) t368982. 
(13) $38900442. (14) 972. (16) |S4. (16) |9S. (17)1756. (18) |«71. 
{l»)tT19. (30)18147. (31) 97805.— (33) 117887. (33) fSSia (24)0805 14 
ft. (36) 26775 lb. (flfi) 80540 bu. (37) 23338 jd. (38) 17813 g»l. (29) 
81883 lb. (30) »1482340. (31) 248062 mL (33) 94797. (33) 920242. (34) 
GS68 lb. (36) I1B5T2 inh^iUnU. (3S) 90784. (37) 1881. (38) 922068. 
(39)96171. (40) 104411 ft.*-(41) 92098- (43)911127. (43)92552. (44) 15 
928ea (46)92362. (4«) #15866. (47)913511. (48)915340. (49)911032. 
(60) 92832. (61) 98^. (63) 17843 Am.; 7140 Ger.; 6288 Ir.; 1IS2 Fr.: 
1715 It.; 6880 others; lat wud, 5723; 2d, 7601; 8d, 7306; 4th, 0428; 5th. 
6716; Bth. 4253; total, 41027. (63) 229804 bu. com; 800403 bu. wheat; 
71066 bu. oate; 104171 bu. barlej; 51716 bo. rye; Mon.. 00685 bu.; Tues., 
88750 bu.; Wed., 132664 bo.; Thun., 96105 ba.; Fri., 188406 bu.; Sat., 
171471 bu. ; total, 757370 bu. 

2«._())33I7bu. (3)980880. (3)9806476. (4)285SGSft. (6)92281563. IT 
(S) 929471091. (7) 95814550. (8) 75453 lb. (9) 935172. (10) 926600354. 
(11)960112289. (13)990666666. (13)928096008. (14)9891800722. (16) 
9731100214. (16) 9327600737. (17) 9180404924 (18) 9102730008. (19) 
9203970921. (30)9400640401. (31) 140658030 bu. (33)9852. (23)»4inL 
(24)918066. (35)9296125.^36)1783. (37) 68 jr. (38)96825. (39)98150. 18 
(30) 42994 bu. (31) 2890 mL 

«9.— (1) 91788. (3) 9582. (3) 12026 ba.^4) 8891 mL (6) 3856 bu. Itf 
(6)91661. (7)10a58g*L (8)93993. (9)97775. (10) 1K»5 men. (11)48 
jr. (13) 945!MS. (13) 9215a (14) 9^ (16) $2349. (16) 9575.«-(17) SO 
953203. (IS) 9240. (19) 11741 boxes pewibes; 4460 boxea apples; 6303 
boxes pean; 34838 melotis. (30) 1884 pages. 

S3.—il) 193770 bu. (9) 78461072 lb. (3) 31074828 gal. (4) 8615806 jr. 22 
(8) 4180706279 bu. («) 1807524021 jd. (7) 7666827045 lb. (8) 10414201612 
ft. (9) 93252420SS86. (10) 966108040964a (11) 9787683888056. (19) 
9530070080S4a 

5ff.Ml)44B51S0Seib. (9) 448877000 bu. (3) 186357425 jd. (4)868734945 23 
yr. (6) 372809704804 gtl (6) 489657310684 ft. (7) 2420706114 yd. (8) 
8365363505(11. (^ 91911049469170. (10)92581550578455. (11)96737750- 
842442. (13)914360286487484. (13)933459733687728. (14)9873888453465- 
246. (16)93550228656054. (l«> fSMSMRVWOX^^. tyhV«S**- ^"S^^W^ 




AirSWSSB. 

bo. (19) ISISIS lb. (20) |37S. (31) 28 mL (33) 18139 bu. (33) 164(KE2 

lb. (34) tSSSTTei (3fi}«365a (36) ««)a^37) 1000 trem. (28) 93428. 

37.— W S63384 lb. <3> 2970060 jr. (3) 3T3H8e bo. (4) 8828206 gal. 

(6) 683550 men. (6) «1S12SS5S48S. (7) t4t(W823801. (8) |478831»TB8. 

(9) $0010788144. (10) (1230184170. 

5&.—(l) 53600 ;r. (2) 987560000 bu. (3) 6297000 gal. (4) 375000 acres. 
(S) 21375000 men, (8) 2784000 ft. (7) |i71100000a (8) $5066000000. («) 
$8715740000. (10) $204183600000: (11) $7880000000. (13) $37772000. 

^.—(1) 036544 IbL (3)847909 timM. (3) 1854788 timo. (4) $90455404. 
(B) 80668 times. (8) 3535410 ft (7) 5422774 bn. (8) 64360400 gal. (B) 
7404S times. (10) 46725015 tiinea. (11) $850017080. (13) 25876025 times. 
<13) 62S418826 times. (14) $2001207158. (IG) 8068S4667 time*. (1«) 
4819767 timee. (17) $8122328001. (18) 1640120006 times. (19) $58011- 
151502. (20) 104805654 times. 

46.— CI) 11420O42A time^ (2) 761081 g>L (3) 171880^ tfmes. (4) 
26072967 yr. (6) 50905H times. (0) 84163572|) times. (7) 2443eS|| times. 
(8) 40484};;) timea. (9) 1966Hf times. (10) 662480^ times. (11) 
leseeOHH times. (12) 178 jr. (13) 78490 fd. (14) 22102^1 ti°>M> 
(15) 6406111} times. (16) 247 ml (17) $S78184BL (1^ 106861H1 times. 
(19) 128811111 timw. (30) $81205008.— (91) $85. (33) 84 hones. (33) 
08 boxes. (24) 875. (25) 276 trees. (28) 28 watcbes. (27) 73 bo. (28) 
270 miles. 

48.—{l) 2900H IK (2) SSMSJl gal. (3) 710811 times. (4) 17191611 
times. (S) ti750^ times. (6) 40274H bbL (7) 14682«H T^. (B) 
14186111 times. (9) 7429H1 times. (10) $1101(1,. (11) $22357^^ 
(1^ 9088rf, times. (13) $4006^ <1^ $S1»M' ("> 1*»»H times. 
(1«)$455VA. 

49.— (1) 897M K>1- (3) 860VM tiroes. (3) 48753^ times. (4) 
WiWftycL (6)$880iVWrt. (8) B87AM, times. (7) 82786A\ times. (8) 
581,Wtt bbL 

AO.— (1) 18119^11 lb. (3) 806IIJ1 bbL (3) e475Hl gsL (4) aOHH 
yd. (fi)2Zf//^bxL (6) 61H1H tin»»- (7) 6571HtH times. (8)2808^1/^ 
times. (9) H2tAWB time*- (1<9 27|0(|1 times. 

BS.—(l) $0774.87. (2) $18528.73. (3) $2277.84. (4) $2068J& (») 
$4tt2. (8) $8.48. 

a4.~-(l) $15a75. (2) $8092^5. (3) $4825.6a (4) $174.15. (B). 
$8657.85. («) $1062.95. (7) $180.68. (8) $206.70. (9) $5.01. (10) $tJW 
(11) $.47. (13) $188.06. 

SB.—W $176170. (3) $2444ia20. (3) $01086.2a (4) $187606026. (5) 
$97080.86. (8) $2868880Jia (7) $8776.85. (8) $2848770:85. (9) $53014.06. 

(10) $1029011.78. (1I)$202J!B. (13) $70.05. 

a6.-(l) »9a7S. (2) $50.41. (3) $478.81. (4) $5.18. (B) $.78. (6) 
$543.9a (7) $8201J26. (8) $685.60. (9) $219.76. (10) $.75. 
ay.—{l) 571 times. (3) 82718 times. (3) 41800 times. (4) 0200 times. 
(B) 58 times. («) 483 times, (,1) 4B\'Mft \ana». tJSV WMOO times. (9) TO 
Umfls, (20) 67 times. 
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es—Wtvmmi. m%v3mM. (3)9243.'n. <4)S7oeeoft. (5)«n6.4S.'£ 

(«)IS88Ibu. (7) f 1467.Ta (8) 846 head. (9) «»75. (10) tllSSJta. (11) IS 
Kie. (13)142:35. (13) 1061b. (U) •WTJIO. (lK)41bbL (L6) ITS acres. 
(17) $537.30.^ (IS) 820 bD. (19) C3BT.&2. (30) A |1S8&TS; B |S872JiO; ' 4 
C $3933.76. (31) 15f. (33) 4 times. (33) |fl.07. (34) SS dayik (80) 89 j 
days. (36) 8S^. (37) TO bbl.^-(38) T6C00 men. (39) 4STT6S inhobiUnU. , 4 
(3(Q72mi. (31)8«0iiii. (33)tijd. (33)er. (34>16dajft. (30) $7.1 

70.~-(l)alb.x2x3K6. (3) Bgal.xBxS. (3)3 n.x8x8x7. (^ 3 f d. 
xaxSxU. (B)3bblx8x5x7. («)2d».xia7. (7)27r,x3xax7x7. (8) 
8 iiienx5x5x7. (9) 8 toiuxSxSx 11 xlS. (10) 2 bbLx3KSx7xll x17. 
(11) 37r.x2x2x8x8xllx3S. (13) 3 bu.x3x8x8xTx03. (13)3oi.x 
3x3x3x8x8x8x8x67. (1^ 3 7r.x8x8xSx8x7x41. (16) Shr.xSx 
2x2x2x3x3x3x3x8x18. (16) 2 ;d.x2x3xax9x8x3x8xSx7. (17) 
•3x9x8x8x6x5x11x11. (ia)3ft.x8x8x5x6x6x5xG. (19)f5xS 
11x11x11x11. (30)12x2x8x8x8x8x8x8x7x11x19. 

74.— (1) 18 bo. (3) 8 jT. (3) 13 jd. (4) 6 ft. (0) 13 lb. (6) 14 oi. 
(7) «e. (8) 31 bbL (9) 12 ft. (10) 6 bu. (11) «17. (13) 937. (13) 13 
jd. (14)8Soz. 

7A.-(l) 66 fr. <!Q $0. <3) 48 Ik (^ 4S jd. <6) 61 bu. (6) 19 bbl. 
(7)7ie{t. (8)2807doz. (9)60tAns. (10) 131 gaL (11) (19. (l^tI7. 

«0.— (I) 604 bu. (3) 60 yd. (3) 540 gtX. <4> S04 lb. (6) 815 br. (6) 
ISO doz. (7) 75« 7r. (8) 68 ft (9)7892 01. (10)911025. (11)8190 It. 
(13) 0S38 lb. (13) 94300. (14) 91S12. <10> 9352a (16) 91800; (17) 106 
ml. (18) 1001 gsL (19) 9191520. (30) 92m (31) 24 ft. 

«3.— (1) 921. (3) 40 timee. (3) 85 bbL (^ 8 timM. (B) 20 yd. (S) 
ShoiHtH. (7) 7 bbL^a) 800 bu. (9) 04 chjckeos. (10)13^. (11) 8 yd. 
(13) 75^ (13) 40 bu. (14) 168 doc (15) 158 pieov. 

»7^i)VH^ (3>Hibn. (3)94*. WV/yfi- W HH »■ WW'"- 
(7)4*mi. (8)Vyr, (»)H(«bu. (10)Vlb. (ii)HiHy- (»a)W^ft 

9S^1) V mi- (3) V ^ (3) V toiu. (*t H* aom. (0) *\^ pk. 
(tf) *{< cd. (7) W in- (8) ^V* meloiiB. (9) w^ ft. (l<^ IJ^V bbl. 
(11) l«« lb. (U) "ttll bu. (13) «WU yr. (1^ iilit yd. (IB) 
HW'gaL (16)lHt*yd. 

S9.-<1) 8 ft (3) 6 jT. (3) 38 bbL (^ 14 qt (6) 4H tons. («)14St 
yd. (7)45{g»L (8)468|d*y8. (9) 24iVi y- (10) 7^ ""i 01)iaHI 
bbL (13) 85^ gaL (13) 4Hf day*. (1^ 86Hf yd. (10) 1957 rd. (16) 
181181} 01. 

iOO.-(l) 11 lb. (2) tt yd. (3) H g»l- (*) A qt. (8) H dot {«) 
H gaL (7) « hr. (8) H bbL (9) ^ bu. (10) ff, jr. (11) H yd- 
(13) HI ft (13)tt|yr. (14) ,VrV gaL 

ioi.-(i>|ft (a)Ai'r. (3) I gaL {4)|«. (S)Ab»>i. Wftrr. 

(7)|yd. (S)|yd. (9)Jbr. (10) ( bu. (ll)Atoi». (13) f gaL 

i«».-<l) I ft (3) t jd. (3) J bu. (4) I yr. (0) J ton. (6) J gaL 
(7) f bbL (8) H ft- W A hr. (10) ^ lb. (11) | oi. (13) | yd. (13) 
Aqt. (14)1 bbL (16)|rr. (1«)( yd. (17) » bbL (18) ^ yd. (19) 
(bo. (flO>|lb. (31)fton. (33)AM.L (33)-^^ <^^\-5d. 
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10S.-ir) A lb.; A »>.; A lb. («) »<«.;« <«.; f| oi. (3) A ba.5 
Hbu.;Hbu. (4)Aft.;M«t.;ttft. (6) « yr.; ftyr.; A jrr. («) AV 

yd.! HI yd-; HI yd. (T) « gd.; h g«^L; M g«J- («) m «•; HI <»■; 
HI oz. (B) M y-; M y-; AV y.; W y. (W) hS hr-; HI !».; HI 

hr.; Hi br. (11) H bbL; H bbL; H bbL; H bbL (13) HI «.; HI A-; 
iHft-:tt|ft- (13) AfA bo.; ^ btt.; ^Wfc bu.; ^^ bu. (14) H|id.; 

HI hL; H* rt-; Ml «d. (16) AW y-; J^ y-; Hth y-; *W y- 

(16) AA bbL; ^H bbL; f Hi bbL 
57 108.^\) aA bu. (2) IH y. (3) lAk br. (4) IH ft. (») lA g«L 

(«)iHyd. (Dim bbL (8)iH|os. (»)iHHy<L (lo) 2H »• (") 

lA bu. (12) 2HI qt (13) \4»{ lb. (14) WSH yd. (16) S9eH| yr. 
(10) 58SA lb. (17) 1188A (d. (18) 47AV bu. (10) IW* yd. (2(9 a08* 

68 yd. (21) 68 yd. (22)80Alb. (23) IIS^A Ibi— (24) At wt (26) f 1«H. 

69 111.-0) \tk. (a)Hi«>. (3)HbbL (4)Hlb. (6) ff y- WA 
yd. (7)tthr. (8)Ag»L (») | o«. (10) A bbL (11) 1| y. (12) A 
bu. (13)4Hlb. (14)l|qt (16)lHy- 

ll».-{\) $475J. (2) 1W|. (3) |8S4|. (4) 9906}. (6) $857f. (6) 
t8«2t- (7) «21A. («) %BS^- (B) «285H. (10) «263i. (11) $406H. 

(12) flSSH- (13) liaOA. (14) I887H. (16) I107A. (1«) ti««A. 
(17)18* yd. (18) SO* yd. 

61 llS.-i\)%k. (2) If. (3)fi. (4)fi. (6)H. (tS)^. (7)»A- («) 
»!*.. (9) »A- (10) »!*• (11) UA- (12) tm- (13) 18. (14) 918|, 

(16)|lltt. (16) fA- (l^»i. (18) fA- (1»)»A («9«4*. 
li«.— (1) $688}. (2)$189i. (3)$8S7i. (4) f4»4(. (6) f lOH. (6)^4)^. 

(7)$1|. (8)116. (9) 924 (10)«81. (11) «H. (12) «8|. (13) t896(. 

(14) %\\. (16) «86. (16) |8|. (17) 92). (18) tUi- (1») HSIA 

(20)127}. (21)t3i. (22)152. (23) |2|. (24) |2a 

62 lir.-<l) 1508. (2) $424 (3) 98(Ua (4) 910900. (6) 900S4. (6) 
94S8Si. (7)91070}. (8)918274}. (9)94985}. (10)932749}. (11)927889}. 
(12)92582}. (13)91<278}. (14)985780}. (16)9118746}. 

68 li«.-<l) SSeA OS. (2) 259} ft. (3) 1064A y- («) 28445} yd. (6) 
1220} bu. (6) 9854A lb. (7) 2571} hr. (8) 9141998}. (9) 982146}. (1<9 
8841} yr. (11) 9164589}. (12) 4855A bbL (13) 946784H- (14) 99146A. 
(16)945817H. (10)94.26}}. 

64 12S.-i\') } times. (2) 988. (3) 9<H. (4) 1} times. (6) 91}. («) 9}. 
(7) 964}. (8) 18 times. (9) } times. (10) 924. (11) 92}. (12) 2f times. 

(13) 228 times. (14) 91944. (16) 8H times. (16) 910}. (17) 605} times. 
(18) 9f. (19) }} times. (20) 9} times. (21) 9A. (22) 92H- (33) 4 
times. (24) 2} times. 

66 l»4.-i\) 9f. (2) } times. (3) 9A. («) A times. (6) 9A. («) tA- 
(7)9|. (8) A times. (9) 9A. (10) A times. (11) »A- (12) 9 A (13) 
9A. (1*)$A. (16) A times. (1«) 9f (17) A times. (18) 9A- (1«) 
9A- (20) A times. (21) 9A- i^Ht- (23)9}. (24)Atime& (26) 9|. 
(28)91. (27) 91 A- (28) »A. (29)A«rt. (30) 91}}. 

66 i2tf.— (1) 128455A times. (2) 788A yd. (3) 995A bo. (4) 887A 
times. (6)81978Aft. (6) 172778} times. (7)991768}f (8) 88444A times. 
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(9) 35911 times. (10) $S5687)|- (U) t84361j. (1^ SMHI times. (13) 
«1»30HI- <") l«liil ""es- <") f^raHlt. (18) »8A. (IT) 188* hr. 

Jjftf.— (1) t72S8|. (3) IIOIS^ tiroes. (3) lOTH^ timn. (4) («»2)f ■ 
(6)»14291if (fl) M91i( times. (T)t238»H- (8)$6iS8iJ. (8)28^ times. 
(10)»6<h%. (11>»48H|. (12)»8,WV- (13)816eMkB. 

J«7.-(l) fSM- W VBIJ. (3) 17tH timffl. (4) %»<f\. (6) 374m 
times. (8) »1«HI- (') 4TOiH times. (S) fSStt- (»> ♦StH*- (">) 
80*iVft times. (11) »41||1. (12) $1671|H. 

ia/.-(l) «f yd. (a) »1H^. (3) «i lb. (4) %k- (0> *A mo. (B) 
8«l ll>. (7>8i da. (8) 5i lb. (9) HJ "b. (10) 97*^ ^ (") HH **■ 
(13}8beds. (13) Sf. (14) 113 hr. (lG)86bn. (Ifi) 2}} Unu. (17) «H- 
(18) A br. (19) IHl 7<L (20) IS da. (21) 3^ <!•- (U) 351 mL 

iS^.— (1) I bbL (3) |400a (3) }. (4) 663) acres. (5) ««400. (6) 
81 acres. (7) »780tL^8) $8825. (9) H- (»0) "H li (11)1800 men. 
(13) |. (13) »518a (14) «46»43. (IB) A A: B A; C A- (1«) •O'W- 

(i7)eojiu (la)A- 

latf .— (1) 707H sq- >^ <S) T3H lb. (3) %.—{*) 848| on. yd. (ft) UO} 
bu. (6) $40931. f') i onnge. (8) 9^. (9) 88»( bbL (ICQ 30}| mi. 
(11) HI- (12)13885. (13)11. (14) B$181; Ctaej. (IS) 6 lots. (18) 
e90[ lb. (17) «46.03H-~(1S) *^-^^- (1*) S36 lb. (30) (5.91^- (31) 
8A da. (23) 7i da. (33) IH da. (34) 3flM g«l. (M) »a4J. (35) 
tl48.Q7A- (37) 2Se acres. (28) 60 lemons. (39) 8) hr. (30) A }; B ]; 
C A-~(31) 18) mio. (32) 35IIII mi. (33) $80730. (34) honse, (ISOOj 
lot,«S70a (36)111405; $8843. (3e)carTiage, t78S;'bone, $035. <37)$30. 
(38) \. (39) 8 da. (40) $9100. (41) )f bbL (43) {. (43) 270 lb. (44) 
883 lb.*-(4B) If da. (40) 8} min. (47) da. (48) |. (49) 70 yd. (80) 
*■ (Bl)»«3. 

146.— (i) .875 gsL (3) .870 yd. (3) .8135 bu. (4) .5625 jT. (6) .46870 
bbl. («) 565625 oz. (7) .1626 hr. (8) .85 bu. (») .96 yd. (1<^ .056 ft. 
(11) .0625 lb. (13) .078125 yr. (13) .008 bu. (14) .0234875 gal. (16) 
8.16635 da. (16) 51.04 yd. (17) 47.046875 bu. (18) 6.56 rd. (19) 28.08- 
12S mi (30) 76.006 gij.^31) .1875 lb. (32) .171879 gaL (33) .15629 
bo. (34) .1484376 yd. (26) .056 ft. (38) .01135 jr. (37) 8.01958125 tons. 
(38) 6.006 rd. (39) $18.67-. (30) $75.88-. (31) $16,417-. (33) 
$84!219-, (33) $315.0156-)-. (34) $761.7778-. (36) $185.81818-)-. (30) 
$940.00781 -f. (37) 88.37863-Ib. (38) 06.13469-bu. (39) 8.4833S-«-yr. 
(40) 97.514286-rd. (41) 75.4S838S-HtoDs. (43) 1.000544- yr. (43)0.0066- 
667-mL (44) 17.5001378-acres. (46) .0000143- yr. 

J<7.-(1) » bbL (3) I gaL (3) J yr. (4) | yd. (6) A bu. («> A hr. 
(7)8Ard. (8)6VA»«!™»- WiKbr. (10) .A. jr- (ll)8a,d<. (13) 
•iA.y. (13)»^gaL (14)5|Hyr. (IB) H bu. (l«)ilhr. (17) | 
bbL (18) A yd. (19) 8) da. (30) 7) ml (31) 4A g^ (33) A jd. 
(23)2Hrd. (34)tA»1>u. 

i4».— (1)298.60066 lb. (3) 96a4813 bo. (3) 7694.61317 yr. (4)979.7106 
g«L (6) 55.546 yd. (B) 477.808675 rd. (7) 766.7440675 ml (8)964.0166075 
acres. (9) 888.936870 cd. (10) 79.904975 tone. (11) 8Ut£M-'c ^. ^'Kv 
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1.4089+ bu. (13) 9S71.0a4-. (14) #1034955+. (IB) 781451018- tout. 
(16) 40e3.0S4686 meres. (17) 5407.0«444 mL 

i4».— (1) 5S.7491 oz. (3)1.9T7»lnL <3) 5.0687 acne. (4) SaSTlS? yr. 
(S) 86491554 jA. (5) 58.7U mL (7) 286.79142 bu. (8) 15JS700B ft (9) 
SS87.3298hr. (10) 17.415 torn. (Il)4e.l838bn. (13).49STTr. (13)7.I47S 
bbL (14) 7.074a35 mL (15) 49.3801875 aorei. (16) 57J271875 od. (17) 
285.18168+ mo. (18)4821714+ ra.^l9)67.28e0+ vk. (30) 35050095- ft. 
(31) 907.683 jT. (33) 947.9525 ;r. (33) 492.000731 fath. (34) 77»a03407 
tons. (3B) S8401441 cd. 

Jff0.—<1) 1858950 ft. (3) 281.48225 yd. (3) .8261685 acres. (4)73.84707 
rd. (5) 23.486083 ml (6) 52051.125 gal. (7) .0004524 mo. (8) .0000045753 
bo. (9) 42.070675 yd. (10) 8.00787525 bbL (11) 138.4384813875. (13) 
|.005a670»4885937S. (13) |I.2320I|. (14) M385T61^. (16) 1448068)^. 

(10) I.2S67&H- (1^ I1834S. (18) t62780a (19) |23.5S. (30) $98000 
1S1.-~W 18980. (3) 77S00 cd. (3) 27000 tiOta. (4) .0005 times. (5) 

.8 bu. (S) 46.8 yd. (7) 10000 mi. (8) .0002 time*. (9) 12.88 mo. (10) 
S350fath. (Il).a34ti]iiea. (13) R7.6S62S toiu. (13)1000tiinea. (14)1.73 
limes. (18) $030 (16) 31.6 tinieii. (17) 7^ times. (18) 716200 yd. (19) 
.0067 times. (30) 47576125 tiroes. (31) 397.6835 times. (33) 43S40 mo. 
(33) 78S0 rd. (34) 81.4 ml (36) 816.667- fath. (36) 109117- times. 
(37) 19.780-mL (38) 316.708+ yr. (39) 489+ times. (30) 2.0G9- times. 
(31) $8214863-. (33) .00016 times. (33) .001 + times. (34)18309^038+ 
time& (36) 8062- pt (36) .010+ ft (37) .004- yd. (38) 820.667- cd. 
(39) 3.985- rd. (40) .1317+ fath. (41) .0009- bbL' (43) J6+ times. 
(43) 3.143- yr. (44) .08- bu. (46) .158+ times. (46) 186.67- gal (47) 
1.854- times. (48) 6.87- yt.— (49) 1.8475 times. (60) 3.401998 Mna. 
(61) 41.G338S mi (63) .0075 bu. (63) $318,519-. (64) .75 + times. (66) 
$.576+. (56) j!668+ acres. (67) $.01141-. (6a).016+yr. 

lS2.-^r) 10756.79306 acres. (3) 9.045 bu. (3) $84a414062S. (4) 
11909.55 bu. (6) $.0031. (6) .18. (7) 640 bu. (8) $180.62+. (9) 126549 
loads.— (10) $47.70. (11) .35. (13) 18437 lb. (13) 41.8686 mL (1^ 
364.06382 acres. (IB) $894.06-. (16) $114.81. (17) $41461— . (18) .817. 
(19) $.46875; $.58135. (30) 133 sheep. (31) SS da. (33) $15008. (33) 
268.2702 yr. (34) 7.18 yd. (36) 393.8673 ml (36) $29.40. (37) $72. (38) 
$18874 (39) 766 times. (3(^ .389. (31) .184 (33) $168.11. (33) Hon. 
208 lb.; Tues. 159.35 lb.; Wed. 178.73 lb.; Thurs. 17255 lb.; Pri. 825 lb.; 
Sat. 40655 lb. (34) $5445. (35) $42880. (35) 345 acres. (37) .48. (38) 
$400. (39) coffee $80; sn^r $3480 

iA«.— <1> $2767. (3) $939. (3) $158. (4) $243. (6) (81. (6)4890. (7) 
$250. (8) $700. (9) $867.75. (10) $845Ji0. (11) $8541.07-. (13) $7797. 

lS9.—{\) 2200 yd. (3) 1898 yd. (3) 18M yd. (4) 5724 yd. (6) 8234 
yd. (6) 887.53 yd. (7) 2006 gal. (8) 1664 gaL (9) 316 gaL (1<^ 800.4 g»L 

(11) 553.48 gal. (13) 851.6 gaL (13) 892 lb. (14) 8390 yd. 
,— (1) $197.58+. (2) $7015-. (3) $109.88-. (4) $102.18. (8) 

(«) IWtlB-. Vyi ^TftaiA-. (JSl V».«. (9) $6«6.87. (1<9 
$15.47-. (11)11606.21. (ia)|lM. 
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l«i.— {»)*»■"-• (a)»l«aei+. (3)$5«.18+. (4)»H8.C7-. (6) 
90720. (6) 93.15-. <7) 9S.B0 + . (8) 9ia38 + . (9) $83^ + . (10) 
91.05+. (ll)»7a«-. (12)97.83-. 

ie».-(l)»47.*3+. (3)145.57. (3)911.68-. (4)918.73. (6)914.22. 
(6)968.64+. (7)9187.50-. (B)9«8.M+. (») 9a>.™. (10) 9«5.64-. 
(11) 97.06. 

i7i.— (1)911.18 + . (2)9189.80. (3) 9458.87. (4)9681.92. (6)981 
(•) 9146.17. (7)971.63.^8)9152.85. (9)9858.44. (10)948.06. (11) : 
919.88 (13} 9292.93.^13) Har. 8, 930.87; Mar. 18, 937; HU.S8, 98416; : 
M&r. 27, 917.60; montblj atatemont, 9184.02. 

208.— i\) 6030 m. (2) 1816^. (3) 72756 tax. (4) 1909 pennies. («). : 
188070 m. (6) 18180 m. (7) 3O70fi. (B) 130013 Ut. (9) 35009 m. (10) 
11434 d (11)9188.929. (12)93661.9755. (13) 99J8. (14)92120.6606. 
(16) 9888JJ388-. (IB) 9817.77. (17) 9608.3428-. (18) 977.410. (19) 
91906.175. (20) 9006.68. (21) 843988 in. (23) 1544610} «q. ft. (33) 976 
cu. ft. (34) 2404 cu. ft. (2G) 1233776188 sq. in. (28) 837^ ft. (27) 
83150 sq. cb. (28) 6188696 en. in. (29) 69S cu. ft (30) 60 in. (31) 
IDOSSilft. (32) 467874 iii.~^33) 16307 lb. (34) 181B0pwt. (35)31005. 
(36) 0240288 oi. (37) 333. (38) 39308 gr. (39) 003728 oz. (40) 20928 
gr. (41) 728000 lb. (43) 14700 lb. (43) 01908 lb. (44) 10080 lb. (46) 
f;esa (46) 3014 pt (47) I6O8 gi. (4S) 248I pt (49) 415 gL (BO) 
taiSOa (SI) 4801 pt (63) 79380 gaL (63) 04303234 «ec. (64)55807'. 
(66) 637H0 mio. (66) 31330000 mc (67) 3400 sh. (68) 2078400 wo. 
(69) 400 qn. («0) 64903100 bm. (61) 145930 pp. («9 33040 pp. 

«O0.-<1) 95.678. (2) £18 Is. 9d. 1 far. (3) 88.875 fr. (4) £78 U. 
(6) 61.88 m. (6) £19. (T)473m. (B)7«8fr. (^ 801.48+ roubles. (10) 
9652.94+ m. (11) 4 T. 16 cwt 18 lb. 4oi. (1^ 10 lb. 1 ox. 13 pwt 8 gr. 
(13) B>. 74 ; n. (14) 31 lb, 11 ox. 18 pwt (16) 85 cwt 74 lb. 2 oi. 
(le) n. 4 S 11 31 gr. II, (17) 2450 lb. (18) Tb. 3. (19) 1296 lb. (30) 
8 bbL (21) 80 bo. 17 lb. (23) 166 bu. 6 lb.*-(33) 273 cd. 7 cd. ft, (34) 
2 mL 287 rd. 4 yd. 1 tt 10 in. (36) 8 A. 81 F. 29 iq. yd. 1 sq. ft 8« sq. in. 
(36) 86 cd. 54 CD. ft (37) 240 ch. (38) 7 A. 180 P. 6 sq. yd. 4 sq. ft. 72 
sq. in. (39) 74 cu. yd. 8 cu. ft 404 en. in. (30) 1738 A. 1 sq. ch. 9 P. 89 
sq. L (31) 66891 Td. 3 yd. 2 ft in. (33) 8 Tp. 9 gq. ml 441 A. 8 sq. ch. 
(33) 111 mL S6 ch. 31 L (34) 2 cd. 48 cu. ft 1198 cu. in. (36) 1 gal. 1 pt 
6f;6t3 15ni. (36) 80 bu. 8 pk. 6 qt (37) 983 gal. 3 qt 1 gi (38)22 
bu.lpk.4qt (39) 87 gaL3pt8fS 8 fl. (40) 1084 gal. 2 qt (41) 
7 yr. 92 da. IT hr. 18 min. (43) 9 S. ir Ifl* 2". (43) 15 nn. 4 qu. 23 ih. 
(44) 9 wk. 3 da. 8 hr. 4 min. (45) 8 so. 18 yr. (46) 427 doi. 3 bottlw. 
(4T) 565 gr. 1 doi. (48) 103* 69JI2 com. mi. (49) IS da. 8 hr. min. 18 
sec (50) 45 bales 1 bundle 1 nn. 3 qr. 22 sh. 

210.— i\) 1 pk. 6 qt (3) 183 rd. 1 yd. 2 ft 6 in. (3) 6 pt (^ 4 or. 
16 pirt (6) i 9 3 4 33 gr. & (6) 21 hr. 20 min. (7) 13b. 4d. (S) 43 P. 
19 iq- fd- 3 sq. f t 38 sq. in. (») 1 qt. 1 pt (10) 4 cd. ft 10 en. ft lllffl 
ou.in. (11) SowtSSlb. (12) 248 do. 8 hr. (13)«qtllpt (14) 3 ft 
If in. (16) 4 yd. 1ft 9 in. (1«) 89. 8d. 
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119 2ii.— (1)1 qtlpt 8 gL (a)8pwtl8gr. (3) 10 oz. 10 pwt. (4)4.4 
qt (6) 51 da. 22 hr. 6 min. 86 sec (6) 78. 6d. (7) 1 pt 2 gL (8) 3 cwt. 
18 lb. 5 oz. (9) 3 cd. ft 11 cu. ft. (10) 60 P. 15 sq. yd. 1 sq. ft 18 sq. in. 

(11) 164 da. 6 hr. (12) Id. 2 far. 

120 212.^(1) I gr. (2) HH da. (3) | pt (4) | cu. ft (6) .866 d. (6) 
.917 m.. (7).4oz, (8) J^ pk. 

213.'-il) tH bu. (2) ^ lb. (3) tAtt da. (4) ^ T. (8) .0078125 
gaL (6) .00075 yd. (7)1.000885. (8) £.000075. 

121 ;?i4.-(l)£I. (2)^Alb. (3)|giJ. (*)|yd. (6)Hhr. (6)^^inL 
^75.— (1) .921875 bcu (2) .4875 gaL (3) £.0625. (4) .06 T. (6) .75 yd. 

(6).075hr. (7) .9125 da. (8) £.6875. (9) .0152- yr. (10) J24489- mL 

122 216.^1) £279 66. (2) 262 lb. 1 oz. 4 pwt 17 gr. (3) 189 mi. 807 rd. 
4 yd. 1ft 4 in. (4)22g^. Ipt (6) £719 14s. (6) 21 T. 17 cwt 81 lb. 11 
oz. (7)8pk. 7qtlpt (8) £1 Is. 11.3d. (9) 8 gal. 1.75 pt 

123 217.-<l) 82 lb. 8 oz. 14 pwt 13 gr. (2) 3 mL 76 rd. 4 yd. 2 ft 6 in. 

(3) 1 bu. 2 pk. 1 qt (4) 20 gal. 2 qt 1 pt 3 gL (6) 5 T. 18 cwt 41 lb. 
(^ £2955 17s. 3 far. (7) 7 rd. 2 yd. 9 in. (8) 18 sq. yd. 1 sq. ft. 58| sq. in. 

218.^1) 8 yr. 5 mo. 28 da. (2) 27 yr. 9 mo. 4 da. (3) 21 yr. 7 mo. 8 
da. (4) 12 yr. 11 mo. 29 da. (6) 60 yr. 5 mo. 20 da. (8) 80 yr. 9 mo. 12 da. 
(7) 7 yr. 9 mo. 17 da. (8) 8 yr. 1 mo. 14 da. (9) 8 yr. 11 mo. 20 da. (10) 

124 79 yr. 8 mo. 24 da.— (11) 12 yr. 8 ma 22 da. (13) 45 yr. 10 ma 26 da. 
11 hr. 50 mL (14) 6 yr. 7 ma 25 da. 8 hr. 

219.'-(l) 183 da. (2) 162 da. (3) 288 da. (4) 147 da. (8) 120 da. 
(6) 206 da. (7) 166 da. (8) 164 da. (9) 541 da. (10) 510 da. (11) 888 
da. (12) 530 da. (13) 127 da. (14) 212 da. (16) 238 da. (16) 210 da. 

125 ;9;^0.— (1) 28 da. 2 hr. 5 min. 4 sec. (2) 139 bd. 1 pk. 6 qt 1 pt (3)39 
lb. 18 pwt. 18 gr. (4) 65 gaL 1 qt 2 gL (6) 159 A. 53 P. 10| sq. yd. (6) 
202 mL 109 rd. 2 yd. 1ft 6 in. (7) lb. 15 J 10 3 7 91 gr. 10. (8) £10008 
8b. (9) 977^ 40" 16". (10) 1 mL 197 id. 5 yd. 11 in. (11) £68 12s. 8d. 

(12) $90.65+. (13) 937. (14) 8183 mL 40 rd. 4 yd. (16) 92 lb. 8 oz. 
(16) 41 A. 68 P. 19 sq. yd. 8 sq. ft 86 sq. in. (17) £833 8s. 4d. (18) 4 mL 
213 rd. 1 yd. 2 ft 6 in.; 9 bu. 2 pk. 6 qt (19) 1 bu. 1 pk. 7 qt 1 pt; 9 
cwt 16 lb. 

221.^(1) £2 Is. lOJd. (2) 24 bu. 6 qt 1 pt (3) 14 lb. 7oz. 17 pwt 

(4) J 7 3 2 SI gr. 8|. (6) 9" 53' 6". (6) 1 T. 3 cwt 58f lb. (7) 26 yr. 78 
da. 2 hr. 36 min. (8) 8 mL 106 rd. 8 yd. 2 ft (9) 15 gaL 3 qt 1 pt 2 gi. 
(10) 1 gaL 2 qt OyV pt-^12) 3 da. 23 hr. 88 min. 80^ sec. (13) 1 T.16 
cwt. 72 lb. 13^ oz. (14) 3 A. 117 sq. rd. 23 sq. yd. 32H sq. in. (16) £2 
4s. 2d. 8|}i far. (16) 81^1 en. ft (17) 54 A. 45 sq. rd. 25 sq. yd. 1 sq. ft. 
126 sq. in. (18) £1 5s. 7d. (19) 20 mL 266 rd. 8 yd. 2 ft (20) 1 oz. 15 
pwt (21) 113 da. 13 hr. 20 min. ; 3 yd. 1 ft 6 in.; lOT. 13 cwt 38 lb. 5^ 
oz. (22) 20 gaL 2 qt 1 pt; 9 cwt 60 lb.; 2 rd. 

222.— (I) IB times. (2) 5 times. (3) 28 times. (4) 883940 times. (8) 
128 909/^, times. (6) 8 time8.-^7) 14 yd. (8) 15 da. (9) 19 hr. (10) 145 
bottles. (11) 20 times; 86} times; 8 times. (12) 640 times; 87U times; 
.5 times. 
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(62) xAwda. 
(4) lOS** 80". 



223.--il) n&TMfi. (2)118.72. (3) |150. (4)|105.81+. (6) |7ej35. 
(6)28. 6d. (7) $544. (8) 53 A. 8 sq. ch. 5^ P. (9) $105.60. (10) $12446. 

(11) 8 jr. 11 mo. 28 da. (12) 285 da.— (13) 24 da. (14) $200.64 (15) 
17350 bu. 5 qt (16) $20.40. (17) 84} gal. (18) $8.82. (19) {gold. (20) 
20 carats. (21) $ai8. (22) f{. (23) 9 in. (24) $75.87+. (26) $6420. 
(26) 84 bbL and 1 bu. 2 pk. 4 qt. remainder. (27) $7470. (28) 5376 
reyolutions. (29) 58 min. 19} sec. (30) £710 13s. ^d. (31) $.49. (32) 
2 hr. 11 min. ^f sec. (33) 1875 ml (34) $727.23+ (35) 15 hr. 29 min. 
80 sec (36) 1508f times. (37) $400.73-. (38) 183 ba. 3 pk. 6 qt. (39) 
$1.28. (40) 25 forks. (41) 6 mi. 80 rd. (42) $15849.58+. (43) $8485+. 
(44) 415 m. (45) $68.25. (46) $172.80. (47) $8.63~. (48) ^ in. 
(49) .2544375 T. (60) f 3 6 1^24 (61) 186 nL8 yd. a ft. 
(63) $36.26. 

226.^1) 6" 41' 21". (2) 13' 26' 1". (3) 95" 55' 9" 
(6) 149" 14' 13". 

230.^1) 2 hr. 9 min. 87 sec. (2) 44 min. 37 sec. past 10, A. M. (3) 5 
hr. 44 min. 48^ sec. (4) 45 min. WW sec. past 8, A. M. (6) 2 min. 48^^ sec. 
past 5, P. M. (6) 35 min. 18 sec. past 10, A. M. (7) 18 min. 44 sec past 
7, P. M. of preceding day. (8) 16 min. 56 sec past 6 o'clock, A. M. 

2Sl.'-{}) 70" 15' 15" west (2) 71" 8' 30" west. (3) 88" 19' 2" east. 
(4) 100" 29' 15" east (6) 16" 19' east 

;^^^.— (16) 500.15 A. (17) 5848.703 M. (18) 1005.08 G. (19) 5.018- 
123009 Cu.M. (20)150.9 8. (21) 930.074 L. (22) 509.84 sq. dm. 

249.-0) 132718.2 dg. (2) 3728146 cm. (3) 15.718326 HL (4) 
1782.421 Dg. (6) 8.17513152 Cu. M. (6) 518.541531 Sq. M. (7) 3871341 
sq. dm. (8) 51718340 cu. cm. (9) 1.358 Ha. (10) 98716.25 ds. (11)31.76 
S. (12) 18.753128 Ha. (13) 718.6325 Hm. (14) 8.41867821 Kg. 

250.— (1) 9.5195275 A. (2) 10640625 bu. (3) 95.06961 mi (4) 1275.- 
9411 gal. (6) 166.4473 lb. (6) 889.80025 A. (7) 10.82675 in. (8) 79.5528 
M. (9) 677.688 S. (10) 6367.9545 A. (11) 65.4805 DL (12) 98.312 G. 
(13) 65.8988 HI. (14) 646.0025 Cu. M. 

251.— 0) 280.28873 M. (2) 175.561 L. (3) $10.90-. (4) $488. (6) 
$69.94-. (6) $591.13+. (7) $5820.75. (8) $63.05-. (9) $12468 + . 
(10) $400.34+. (11) $2.95+. 

205.-0) 42 A. (2) 375 sq. ft77| sq. in. (3) 1050 A. (4) 112 sq. yd. 
(6) 61 sq. ft (6) $23760. (7) $2484 (8) $150.08-. (9) $4290. (10) 1 
A. 36 sq. rd. 22 sq. yd. 8 sq. ft 72 sq. in. 

2e6.-i\) 46 ch. (2) 90 rd. (3) 2 mi (4) 6 yd. 1 ft (6) 18 ft (6) 
58 rd. (7) 7 yd. 2 ft 

267.— O) 29 yd. 2 ft 7^ in. (2) 41 yd. 1 ft lO^ in* (3) 107 yd. 6f in. 
(4) 305 yd. 11 Vr in. (6) 39 yd. 1 ft H in. (6) $80.83+. (7) 2201 1 bricks. 
(8) 278 flag-stones. (9) $62.61 + . (10) 10368 shingles. (11) 1139 sods. 

(12) $31.18-.— (14) 37 yd. (16) 117 yd. 1 ft 4 in. (16) 28-in. carpet 
(17) $12. 

271.-i\) 8024 cu. ft. (2) 60 cu. yd. (3) $76.80. (4) $82.5a (6) 

1968} lb. (6) $30.94 (7) $22.95. 
26 
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272.— {t) 6 (L (^ 7 f t. (3) 1 ft. 6 in. (4> 6 ft 2 in. {6) 9 ft (6) 
8 ft (7) e ft 6 in. (8) 9188. 

2r«.-(l) 101 bd. ft (2) 181 bd. ft. (3) 20 bd. ft (4) 22* bd. ft. 
(6) 88 bd. ft (8) 41} bd. ft (7) 63 bd. ft (8) 40 bd. ft (9) OTf bd. ft 
(10) 871 bd ft (11)916.66+. (13) M^. (13)922.00-. (14)24bd.ft 
(16) 914.60.— (17) 1 ft, 2 in. (18) 16 ft (IB) I ft 8 in. (31) 8 ft, (32) 
Sin. (24)0 in. (25)9146.09 + . 

278.— (Xi 9353.04-. (3) ^\ ft (3) 91023.64-. (4) ft. 

280.—{\) 562786^} bricks. (3) 20022011 bricks. (3) 268811^ bricks. 

282.~il) 133.5B2S+ bu. (3) 110.066+ bu. (3) 18.8666+ bu. (4) 
4a2138 bu. (S) 8788^ gtl. (6) 84.0117+ bu. (7) 894.0007+ hhd. (8) 
167.565+ gal. (10) 3 ft 7.83+ in. (II) 10 ft 4.44+ in. (13) 9.78 + . 
(13) 6037.312 lb. (14) 4 ft 6.42+ in. (16) |1S1.20. (18)1163.20. (17) 
Sft (18)128bii. (30) 1028.16 gftL (21) 1175.04 goL (23) 7138S6.8g>a. 
(33) 974.09-. 

S90.— (1) 9.19-. (3) 868.7 lb. (3) 91068.47-. (4) 316 men. (b) 
3388 ft (6) .91 ml (7) £180 7b. (8) 004.62 m. (9) 98918.20. (10) 8924 
ft (11) 5828 bu. (13) 1600. (13)95377.60. (14) 686 fr. (16) 779 T. 

(16) 926260. (17) 920600. (18) 9822.29. (19) 408 sheep. (30) 922660. 
(31) 912743.50. (23) 231 girls. (23) 917226. <24) 9188.76. (2S) 914062.60. 
(29)91070.60. (27) 40821 lb. (28)46ajd. (39)9226. 

291.—0■)a^%. (2)Sa%. {3)20%. (4)8!6. (5) leOJt. (8)6|J6. 
(7)26J6. (8)6)6. (9)831^. (10)18%. (11)84%. (13)60%. (13) 
16}%. (14)8%. (IB) 88}%. (16) A 48%: B 62%. (17)20%. (18) 
14%. (19) 60% more; 87}% less.— (20) 90%. (31) 66%. (23) 40<(. 
(23)8%. (34)18%. (26)85%. (36) 22}%. (27)11^%. (38)30%. 

292.— (1) 800 lb. (3) 030 gaL (3) 1250 mi. (4) 600 T. (6) 938TO. 
(6)97182. (7)15fr. (8)9823. (9) 300 T. (10)98000. (11) 8425 bu. 
(13) 9000 Td. (13) 226 da. (14) 36 sheep. (16)95202. (16) 875 trees. 

(17) 98077.6a (18) 800 A.^19) 94822.50. (20) 2825 bu. (31)988.34 

(23) 2160 lb. (23) 000 A. (24) 94836. (26) $2982. (26) 9116. (37) 
916088.63-. (28) 1850 lb. 

3»3.— (1)76%. (3)aeT. 13085; Ir. 15702; Pr. 2617. (3)963869. (4) 
91300. (6) Saltpetre 75%; sulphur 10%; charcoal 10%. (6)9817.50. (7) 
857+%ofyield; 757^ of inorease. (8)94280. (9)7%. (10) Oct 80, 9366.70; 
Not. 18, 937442; Dec. 24, 9386; Jan. 4, 9405.80. (11) 9699.96. (12) 900 
(13) 10]%. (14) 1700 bbl. (16) 97716. (16) 9351.— (17) 9850a 
(IS) horse 9320; buggy 9250. (19) diesi goods 930; jewelry 934JU). 
(30) wool 868^ lb.; cotton 2581} lb. (21) A 972a (23) 1st, 2740 bbl.; 
8426 bbl.; 8d, 2329 bbl (23) oysters 992; fish 941.40; clams 98135. 

(24) 934427.48. (26) 30%, 924.61; 45%, 930.765; 25%, 920.420. (36) 
wife 98760; son 99750; daoghter 90500.— (27)40%. (28) 605 sheep. (29) 
93724; 96686. (30) 82600 inhab. (31) 1080 lb. (33) native 76H% ; 
foreign 23^%. (33) 17^%. (34) 80%. (36) tea 96.20; sugar 92.34 

(35) 288 bbl. (31) »5t. (?«) V*Sa— . V406+. (39) 97488. (40) 

(10.24-. 



ANSWERS. 



403 



295.-^1) 1881.40. (2) $30.06. (3) |191.10. (4) $6.00. (5) $87.60. 
(6) $1965.42. (7) $85. (8) $89.42-. (9) $8651.64+. (10) $192.80. 
(11) $1009.91. (12) $1668.60. (13) $88J38. (14) $252. (16) $1129.50. 
(16)20%. (11) m^' (18)25?&. (19)16f^. (20) ^fk. (21) f^. 
(22) 2i^ gain. (23) 16f ^ loss. (24) 10% loss. (26) 83^% gain. (26) 
J% loss. (27) $8976.— (28) $875. (29) $825. (30) $387. (31) $20700. 
(32) $5900. (33) $325. (34) $63.80. (36) $135.70. (36) $6894 (37) 
$47.80. (38) $10. (39) $720. (40) 20%. (41) $260. (42) $1877. (43) 
13%. (44) $5076. (46) $53.13. (46) 100%. (47) 135 bii. (48) $101.04. 
(49) $6030. (60) 16}%. (61) 74^. (62) 9%. (63) 15%. (64) 12%. 
(66) $63. (66) $204.70. (67) $2123.33+. (68) 20%. (69) $45. (60) 
$1010.60. (61)40%. (62) $259.75-. (63)25%.— (64) $26.26. (66)30%. 
(66) A's gain $2600; B*s loss $1950. (67) lost $240. (68) 25%. (69) 
$11160. (70) $5.70. (71) $162.40. (72) $416. (73) $4000. (74) 33^. 
(76)60%. (76)9|%. (77)4%. (78)80%. (79)4%. (80) 7^%. (81) 
$311.85. (82) $800. (83)20%. (84) $155.61. (86) 5% gain. (36) &^. 
(87) $12.83- loss. (88) $2.58. (89) 40% gain. (90) 6^%. (91) $1365. 
(92) $1237.48-. (93) $5600; $6720.— (94) $5.46. (96) $1118.91-. (96) 
$53760. (97) $230. (98) 4% loss. (99)20%. (100) Rio. 804 lb.; Java. 
190 lb. (101) $75. (102) $1111.50. (103) $5096.— (104) $675. (106) 
21^. (106) $225. (107)3%. (108) $7.35. (109) $24. (110) $9.95— . 

298.-^1) $243, (2) $413.61-. (3) $792.70-. (4) $2219.64+. (6) 
$1281.30+. (6) $269.72-. (7) $557.46. (8) $577.39+. (9) $1123.02-. 
(10) Of B ; $.93-. (1 1) $6.41 + .—(12) $207.63 + . 

299.-^1) 14J%. (2) 28%. (3) 23J%. (4) 40^%. (6) 81f%. (6) 
17^%. a)i%%. (8)8%. (9)14H%. 

dOO.— (2) $3.20. (3) $14.81+. (4) $6.67-. (6) $41.15+. (6) $30. (8) 
$500. (9) $138.90 + . (10) $272.96-. (11) $16.11-. (12) $19.65-. 
(14) 16|%. (16) 20%. (16) 33i%. (17)25%. (18) 20%. (19) $70 
(20) 50%. (21) $12.06 + .— ^22) $8.04—. (23) 66|^. (24) $20. (26) 
87i%. (26)8%. (27) 18}%. (28)20%. (29) $432. (30) $1406.42- ; 
$352.80; $648. (32) $147.50. (33) $52.66. 

304.^2) %1.Q7. (3) $34.76+. (4) $7.75. (6) $2.95. (6) $56.25. (7) 
$722.25. (8) $1205.70. (9) $17757.20.— (10) $669.75. (11) $17.42. (12) 
$7634.95. (13) $2512.75. (14) $80.46 + . (16)1|%. (17) A^- (18) A^* 
(19) 5%. (20) 4%. (21) 2%. (22) }%. (23) 3}%. (26) $2515. (26) 
$1506. (27) $2440. (28) $3900. (30) $82. (31) $350. (32) $512. (34) 
$180. (36) $560. (36) $1600. (38) $151.02+. (39) $720.. (40) $800. 
(42) $32. (43) $136. (44) $248. (46) $11.04. (4l6) ^%. (47) $536. 
(48) $530. (49) 3%. (60) $20.25.— (61) $7761.88-. (62) 2^%. (63) 
$173J20. (64) $322.26-. (66) 2%. (6^ 7860 bu. (67) $8370. (68) 
1}%. (69) $9930.27. (60) 1}%. (61) 184 bbL (62) 5%.— (63) $861. 
(64) 3600 ba. (66)}%. (66) $8.75. (67) 26800 lb. (68) $591.07. (69) 
$205.17-. (70) 3%. (71) $11.34.— (72) 77 bbL; $2.91-. (73) 66 bbl.; 
42^. (74) 116 bbl.; $2.51. (76) $1823.25. (76) $1840; $46.90. (77) $820. 
(78) $680.40. (79) 75/.— K^O) floor $2250; baoon $2100. (81) 2%. (82) 
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ANBWEBS. 

14000 lb. mffee; (143^7. <83) 'ffi bbl. (84) (1.50. (86) $16.90. (80) 
i|3008. (87) «1033.5a^-(S8) 2^. (89) tl38.1S-. (90) |43000. (91) 
$1167-35. (M) t325S.6U-.— (93) $431.09. 

Sir.— (1) $2.20+, (2) $30,88-. (3) $2,29+. (4) $9.46-. (6) 
»].37-. (fi> $44.06-. (7) $121.90 + . (8) $70.33-. (9) $1.13 + . (10) 
$32.05 + . (11) $50.20. (12) $1.74 + . (13) $5.66-. (14) $3.71+. (16) 
$51.00-. (16) $11J0 + . (17) $10.20-, (18) $37.35-. (19) $10.70 + . 
(20) $410.81+. (21) $70.27-. (22) $d,37 + . (23) $24.42-. (24), 
$61.47-. (36) $12.15 + . (26) $3.1T + . (27) $28.83-. (28) $.35—. 

(29) $7.23. (30) $2.76-. (31) $305, M. (32) $10.92-. (33) $237.51 + . 
(34)$3e.08~. (36) $12.26 + . (36) $30.18-. (37) $9.72 + . 

Si«.— (l)$6Ji5 + . (2)$10.84~. (3)$8.07-. (4) $5.46 + . (G)$l.l« + . 
(fl) $1,89-. (7) $6.36-. (8) $00.28 + . (9) $17.47-. (10) $4.31-. 
(11) $8.42-. (13) $1.11 + . (13) $.17-. (14) $.06-. (16) $.04 + . 

319.— (I) $17.13-. (2) $5.06 + . (3) $106!52 + . (4) $19.46 + . (6) 
$53.24-. (6) $42,13 + . (7) $297.34 + . (B) $146.28-. (9) $13.51+. 
(10) $5.92 + . (11) $50.23 + . (12) $12,03 + , (13) $144. (14) $19.81-. 
(IB) $15.93-. (16) $37.35-. (17) $27.69-. (18) $81.73-. (19) $9.19— . 
(30)$1.51+. (21)$3.gi-. (33)$283.66+. (33)$34.70 + . (a4)$e2.63 + . 
(26) $22«.72 + . (36) $67J0 + . (37) $63.90 + . (28) $189.05 + . (30) 
$73495 + . (30) $87.37 + . (31) $43.67-. (33) $123.31-. (33) $90.13. 

(34) $363.06 + . 

320.— (1) $131,26. (3) $390.02 + . (3) $54.33 + . (4) $160.87 + . (6) 
$20.81 + . («) $33,71-. (7) $223,09 + . (8) $219.97-. (9) $14.47 + . 

(10) $66.96 + . (11) $30JJ7-. (12) $121.90-. (13) $694.72-. (14) 
$6.23 + . (16) $111.55-. (16)$24.28-. (17) $1781.76 + . (18)$D8.37-, 
(19) $274.78+. (20) $123,74+. (21) $62.43 + . (22) $436.39-. (23) 
$7.40 + . (34) $188.27-. (26) $2.09-. (36) $8.24 + . (27) $1905.08 + . 

(35) $44.40-. (29) $2.37 + . (30) $100.10 + .^-(31) $224.73-. (33) 
$44.42-. (33) $60.17+. (34) $1401.01-. (36) $305.00-. 

a?l.— (1)$3.66 + . (2) $8,95. (3) $4.08-. (4) $234-. (6) $303.71-. 
(6) $16.53-. (7) $7.83-. (8) $295.58 + . (9) $1524.75. (10) $9.48 + . 
(11)$4.92. (13)$24.63 + . (13)$20.99 + . (14)$25.81+. (15) $160.65-. 
(18) $9.65 + . (IT) $392.35 + . (18) $196.46-. (19) $337.94 + . (30) 
$14.90+. 

3??.— (1)$.68+. (3) $10.20. (3) $11.65. (4) $66.02-. (B)$7.12+. 
(6) $19.18-. (7) $108.61-. (8) $33.48 + . (9) $5.83-. (10) $3435 + . 

(11) $ia3e-. (13) $560.58-. (13) $93.16+. (14) $34.37-. (16) 
$105.27 + . (16) $633.32 + . (IT) $31.25. (18) $5.10-. (19) $12a81-. 

(30) $35.16 + . (31) $131.71-. (33) $325.87—. (33) $31.41-. (34) 
$18.13 + . (36) $675.04 + . (36) $299.10 + . (37)$64.T3 + . (38) $137.09 + . 

33.3.— (1) $893,98-. (3) $317.83 + . (3) $3774.36+. (4) $863.52. 
(6) $35.51 + . (6) $41635-. (7)$S31.61+. (8) $778JJ4+. (9) $621.25. 
(10) $327.83-. (IV) $863.07-. (12) $602730-. 

324.-<l)|,38 + . (aHSa.\ft^. VS^<2-53+. (4)$1.64-. (5) $5.26-. 
(6) I9.09-. {1) *ea-W+. tj£) Va-^^^. V!»^V-^Sfo-. Q.0) 60.09-. 



^KBWBBB. 

(11) $864.54+. <ia} 175.07—. (13) $31X04-. <14) $66.84-. (16) 
$13.33-. (16) $284.01-. (17) $337.01-. (18) $56.33 + .— (20) £2 10s. 
C^ + d. (21)£3 13s.lO} + d. (22)£S0s.l + d. (23) 208.16- m. 

385.^1)5%. (2)9J6. (3>4S6. (4) 10J6. (5)856. (6) BJ6. (7) 456. 
(8)8?6. (9)9^. 

321i.—(,\) 8 jr- 5 mo. 18 da. (2) 3 yr. 1 mo. 34 da. <3) U mo. 5 da. 
(4)ada. (5)18da. (fi) 28 da. (7) 83 yr. 4 mo.; 25 jr.; 20 yr,; 16 jr. 8 
mo. (8) 25 yr. ; 43 yr. 10 mo, 9 da. 

327.— Q.) $3380. (2) $630. (3) $lSOa (4) $505. (6) $350. (6) $600. 
(1) $320. (8) $865. (9) $3570.42-. 

328.— {I) $171. (2) $400. (3) $666. (4) $7331.04+. (6) $8060. 
(«)$1200. (7) $4383.55 + . (8) $470.80 + . (9) $13.75. 

329.— (.X) 8*. (2) $33.49-. (3) $500.57-. (4) $606.06. (S) May 
16,1884. (6) $963.10 + . (7) $5203.60. (8) $787.70-. (9) Aug. 10, 1884. 
<10) $375.75. (11) $518.80. (12) $3060.43 + . (13) Nov. 4, 1884 (14) 
4J6. (16)10001.48+. (16) $326.71-. (17) $413.43-. (18) 7 yr. 6 mo. 
(19) 4^.— (20) accurate interest $4.14 less. (21) 1 mo. 4 da. (22) 9%. 
(23) 5S. (24)31H?&. (26) 1H!6 disct. 

330.— (.1) $12602. (2) $440.72. (3) $5467.50. (4) $12500. (B) $6687.50. 
(6) $8710.86. (7) $11030.88-. (8) $10027.38. (9) $437.05-. (10) 
$4343.78. (11) $185.45-. (12) $980.05. (13) $3322. (14) $0369.60. 
(18) $3060.47-. (16) $1848.71-. (17) $3805.64 + . 

53i.—(l) $1339.81 + . (2) $1053.12 + . (3) $5e4J» + . (4) $1307.18-.' 
(6) $974.42 + . (6) $1339.04-. (7) $1157.66-. (8) $71.71+. (9) 
$434.58-. (10) $89.83 + . (11) $165.67+. (12) $468.92 + . (13) 
$3161.69 + . (14) $3072.11-. 

333 (2) $20724.63-. (3) $90305.77 + . (4) $23262.27 + . (6)$709.94 + . 

(«) $2581.80-. (7) $6108.05-. (8) $3480.05-. (9) $3065.22-. (10) 
$13384.60-. (11) $358.24 + . (12) $10782.06-.— (14) 5^. (15) 5%. 
(16)0%. (17) OJt. (IB) 6?6. (19)4^6. (21) H yr. (22) 9 jr. ma 
(33) 4 yr. (34) 53 jr.— (26) $500. (27) $500a (28) $40. (29) $3000. 
(30) $4370.77-. (31) $531.50 + . (32) $5000. 

5.7r.—(l) $832; $2.06. (3) $8320; $100.01. (3) $300; $6JiO. (4)$20I; 
$14.55. (6) $270: $6.30. <6>$250.88-. (7) $5B0.*-(8) $3782.50 at 3 mo. 
(9) $3.60. (10) $242.24 + . (11) $6343.54 [at simple iut.] (12) $26.37-. 
(13) $3231.37. (14) $3611.04. 

346.— {I) Apr. 22. <2) May 3. (3) Not. 6. (4) Fob. 23, 1886. (B) 
Nov. 13. (6) Apr. 21. (7) June 6. (B) Oct. 28. (9) Aug. 16. (10) Jan. 
8, 1886. 

347.-<.\) 125 da. (3) 64 da. (3) 94 da. (4) 135 da. (B) 04 da. (6) 
156 da. (7) 63 da. (8) 155 da. (0) 95 Oa. (10) 126 da. 

d4$._(l) 138 da. (2) 111 da. (3) 09 da. (4) 97 da. (fi) 138 da. (6) 
101 da. (7) 66 da. (8) 140 da. <9) 98 da. (10) 134 da. 

3S4.—{\) Mar. 9, 1885; 36 da.; $0; $1491. (2) Jan. 1, 1886; 64 da.; 
$9.98; $940.03. (3) Apr. 11, 1886; 30 da.; $1.63; $333.37. (4) Feb. 11, 
1886; 41 da.; $1.37; $148.63. (B) Apr. S, 1884; 40 da.; $3.33; $496.07. 
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(6)Mu.8,188<; Hda.; |0.17; |1190^. (7) Jnoe 6, 188S; 53 da.; (2.88: 
(373.63. (8) Not. 16, 1883; 71 d*.; (38.66; $3761.34. (9) Xov. 9, 188«; 
53 d&.; (45.07; (5104.03. (10) (218.98-. (11) 58 da.; (35.33; (3W4.67. 
(13) (7.31; (795.34 (13) Jan. 13, 1887; 60 da.; (6.38; (532.63. (14) 
234 Jan.ll, 1886; BOda.; (8.36; (466.18.— (16)(5.11; (404.80. (16) (SSSJifi. 
(17) (34.39; (1803.61. (IB) (1.06. (19) ducounts, (13.47; (3.22; (8.45; 

236 total proceeds, (1728.41. (aO)(578.07.—<ai) Feb. 1, 1885; 58 da.; (13.83; 
(1487.17. (22) Sept 17, 18S4; 45 da.; (7.03; (1116.38. (23) OcL 13, 
1884; 103da.; (31.25; (1338.75. (34) Oct 8, 1865; SOda.; (4.37; (485.28: 

(35) No. 1— Mar. 3, 1886; 118 da.; (14.75; (98555. No. 3— Mar. 3, 1886; 
118 da.; (10.33; (689.67.' No. B— Mar. 3, 1886; 118 da.; (8.36; (551.7i 
No. 4— Mar. 8, 1886; 118 da.; (.93; (62.37. 

3BS.—{1) (680. (2) (740. (3) (373. (4) (40a (5) (120. («) (340. 
<7) (1400. (B) (540. (9) (1181.73-. (10) (400. (11) (733.63-. (12) 
(438.33+. (I3)(76I.ei-. (14) (1400. (1S>(1030.03-. (16)(50S.«0+. 
(17) (3549.70-. 

237 5Je.-(l)8j6. (2)6i6. (3) Aug. 7, 1883. (4) May 18, 1888. 

238 35r.— (1) (B06JJ3. (2) (1814.79. (3) (6501.87. 

241 360.— {l) (306.63. (3) (S5a56. (3) (513.68. (4) (594.78. 

244 SO/.— (1) (330.57. (2) (363.44. (3) (265.3a (4) (344.05. 

240 364.— <1) (493.10. (3) (IS17.07. (3) (719.38. (4) (3543. (6) (3790.03. 

249 3<iS (1) (315.13. (3) (520.84. (3) (46.86. (4) (1017.16. (6) (810.25. 

250 -(6) (864.89. (7) (290«Ji5. (8) (1573.26. (9) (365.16.^-(10) (3445.21. 

253 383.— {%) (113. (3) (1087.50. (4) (656.35. (G) (876.38-. (6) (334. 

254 (7) (639.03-.— ^9) (19316.13-. (10) (3358.75. (11) (3681. (13) 
(15413.06 + . (13) (1553.S8-. (14) (3935.38-. (IC) (884B.38-. (17) 
(2107.38-. (IB) (3693.50. (19) (5859.75. (30) (675450. (21) (62011 
(23)3%. (34)61^. (36)141^. (2S)13|%. (27)1171. («) SJSt. 
(a»)82JJ6. (31) lOSi.— (33) 23(^. (33) 15JJ6. (34)831- (36) 10|J6. 
(3«) 13^$. (38) (3100. (39) (13500. (40) (17000. (41) (11700. 
(43) (6900. (43) (8400. (44) (7000. (46) (5000. (47) (12000. (48) 
(16000. (49) (13800. (90) (3800. (61) (33000. (62) (1601438—. 
(S3) (563.50. (64) 85].— i(B6) ISO Htu (56) (3365. (B7) 15|^. (S8) 74 
sb. (69) (157.50. (80) 196|. (61) (431.88-. («3) (13800. (63)34|^. 
(64) (10145. 

257 5S<.^2) (75. (3) (TO. (4) (150. (6) 87|. (7)50J. (8)781. (ItQ 

258 6^. (11)8%. (13)8|!6. (14)13i%. (16) 5^%. (16)3(?6.— (18)7%. 
(19) 5^. (30) 8;(. (33) 6^. (23) 13^. (24) (7000; 67}. (35) A%. 
(26) 5^ bonds are H^ o" 'Q'. better. (27) (32000. (3B) 1\%. (99) 
(4820. (30) (18300. (31) 10|^. (33) K%. (33) (S6000.^-(34) 140{. 

(36) (10000. (36) (1135. (37) 9^!^. (38) (1300. (39) (8400. (40) 
1091. (Al) (6733a (43) 18 sh. (43) (3036. (44) (258. (4S) 12^. 

280 (46)1661. (47)4St;(50. (48)(388.75. (49)3%. (S0}(5305. (Bl)(370. 

(63)3%. (53) (80020. (64) (8200. (66) (2000. (56) (300 gain. (67). 
201 4J6.— (68)(800. (60) BB^- («l) OSH- (62) 107H4. («*)-lH%- («B). 

6<( lwiidBuelfA9>beU«i. l.W>t>\i;>. 



A irSWSBB. 

391^2) 17284. (3) «8436j29. (4) »818a (&) $160S.«8-. (8) 
IS489.50. (9)11795.80. (10)93466.67-. (11}|7GS.81+. (13) 94928.^. 
<14)$e34. (lB)f352. (16) 1 7500. (17) 1 136. (18) tl200.^-(31) (120. 
(S3) 11600. (33) 1720. (34) |1200. (36) «1824.53-. (36) $3530.70. (37) 
11300. (38)112013.96 + . (39)93806^-. (30)95549.80. (31)«21128.85 + . 

(33) $15387.98-. 

dd7.—(l) $1649.85. (3) $3889. (3) $1690.43-. (4) $3549.93 + . (B) 
$611.96-. (6) $80.66+. (7) $1000.77+. (8) $300.94-. (9) $1538:23-. 

(10) $736Jie-. (11) $3801.88-. (13) $854.84 + . (13) $428.63-. (14) 
$759.08+. (IB) $4808.09+. (16) $669.54+. (17) $1103.05-. (IS) 
$2311.77+. (19) $3646.08-. (30) $19406-. 

39S.—W £1260. (3) £560. (3) 4161 tr. (4) 1682.37 fr. (S) 8600 gu. 
(S) 448 gu. (7) 1380 m. (8) 3600 m. (9) £1103 173. 6^+ d. (10) 
0505.73- fr. (11) 18600.20+ gu. (13) 35697.82+ m.^13) £600. (14) 
£740. (IS) 4888 fr. (16) 800.93- go. (17) 3300 m. (19)112.48-^. 

(30) 105.15+%. (31) 69.51-%. (33) 01.06 + %. (34) 126.28%. (36) 
114.70- %.-™(36) 103.93-%. (37)114.40+%. 

407.~(1) $447.60. (3) $531.65. (3) $1873.60. (4) $406.70. (6) 
$363.73. (6)134.25. (7) $365.04. (8) $177.80.^9) $1958.75, (10)$67aa 

(11) $900. (13) $67.50. (13) $955.40. (14) $183.40. (16) $466.35. 
(16) $1400. (17) $3465.40. (18) $6.44-. (19) $385.60. (30) $87.13. 

(31) $15.60. (33) $309. (33) duty $469; exchange $955.46 + . 
415.— {l) $35. . (3) $37. (3) $133.50. (4) $227.70. (S) $32.39. (6) 

$131.35. (7) $108.84+. (8) $27.93. (9) 112.50. (10) $228J2. (11) $2ia 
(13) $3600.35. 

dJ6'.— (1) 12 m. (3}9in. (3) 11 m. (4) $1.38. (6)»8f. (6) $1.1 a 
(7) $1.53. (8) rat« 6 m. ; A's tuM $50.70. (9) nte 32^ on $100; B'a Ux 
$36.56.— (10) rate 80f on $100; C's Ui $47.40. 

429.— W $40.30. (2) $581.25. (3) Eagle $5294.12-; Hanhattan 
$7041.18-; Globe $4764.70 + . (4) Home $3500; Essex $1500; Howe 
$3000. (B> $30; $37.50. (6) $109,375. (7) $800; $1400.— (8) $1338.88+ ; 
$5000. (9) J%; 87)^ on $100. (10) $300. (11) H%. (13)8%; $400. 
(13) 2%. (14) H%. (IB) 96*. (16) $5400. (17) $12000. (18) $106. 
(19)$330a (30) $12000; $1200. (31) $6000. (33) $8501.77. (33) $7aa 

(34) $52006.09-. 

433.— (2) $7220.85. (3) $883.6a (4) $38.84. (B) $80.88. (S) $147.06. 
(7) $3010.14. (8) $78.30. (9) $9JM- .-^11) $2361.75. (13) $6079.18. 

437.-il) 7. (2) 31. (3) 4. (4) 8^- (6) h (6) i- (7) 2^. (8) (. 
(9)1. (10)). (11) 2ft. (12) 5J. (13)28. {14)71. («) A- (»«>5|- 

443.-il) 111^. (3) $4. (3) 7 mi. (4) $37. (B) $«. (6) $5,125. 
(7)3doK. (8) $13. (9) $6. (10) 108 men. (ll)7mL (13) 8 hr. 

443.— (i) $1.17. (3) $1.35. (3) 2175 bu. (4) $120. (B) 7 lb. tea; 13 
lb. coffee. (6) $16.45. (7) 135 oranges. (8) 2190 bbL (9) $0.«a (10) 
15 sheep. (11) $7.30. (13) 8} lb. (13) $H- (14) $246. (IS) $463. 
(16) 341 gi-^17) 71 ft. (18) 39 ft. (19) 321 «;■ <») 86 men. (31) 9 
men. (33) A $000; B $600. (33) $9000. (34) $78.01. (3B)21<U. (36) 
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3556. (37>4min. (38)S}mm. (39) #15. (30) |653.^31) 1 ^r. (33) 
10 dA. (33) 8 dA. (34) ^. (36) \. (3«) ai| da. (37) 2990 Btones. 
(38) 6 men. (30) 48 da. (40) nf. (41) 144 d&. 

<4*.— <1> $7.«8. (3) 33 p8ge8.^3) 54 cd. (4) #139.60. (B) 9 hr. 
(6)#1868.S0. (7>14h»lf-barrelB. (8>»59.80. (fl)#308.80. (10)#63.S« + , 
(11)9^. (lS)28da. (13) 1430 i«uiib. (14) 15 ft.-^lS) 81 min. 15 sec 
(16) 771 da. (17) 18} do. 

301 *49.—0)l^f. {2)Wif. (3)71^. (4) 20 carats. 

303 "7.— (1)1 lb. @eO^; 2 1b. @ 70^; lib. @ 85^; lib.® 90^. (3) 8 lb. 
®8f; 8 lb. ©Of; 8 lb.® 10^. (3) 1 gaL of eO?6; 1 gal. of 70°; 2 g«l. of 
75°; 4 gaL of 00°. (4) 5 bbL @ |6; 1 bbl. @ fO.SO; 1 bbl. @ #7; 3 bbL 
@#8. (S)lgal. ®20f; 3gaL@35f; 2gaL@40f. («) I gsl. each of 50°, 
70°, and 80°; 17 gaL of 100°. (7) 1 gaL water; 2 gaL whiakey @ #1.10; 

1 gaL @ #1.40; 4 gaL @ #1.50. 
448.— {V) 1 lb. each ® W, 60*. 80f , and 4 lb. ® 75f . (3) 3 lb. @ 20f ; 

81b.@2Sf; 4 lb.® 30f; 12 lb. @ SSf\ 8 lb. ® 40f . (3) 3 parts | pure; 
10 parU I pure; 2 parte | pure. (4) 3 gaL of ^fi% ; 1 gal. of 55^ ; 3 gal. 
of 60^ ; gaL of 70% ; 2 gaL of 75^. (6) 8 chickens; 6 dacki; 8 geese; 

2 turicejs. 
SOS 449.— il) 24 prs. of each. (9) 807d.@0f<; 1 yd. each @ 10f< and 14f ; 

15 yd. ® 18j«. (3) 8 lb. each @ 14f andni*; 8 lb.@18f; 4lb.@21f; 7 
lb. @ 221*. (4) 80 shares. (6) ID each at #6 and #10. 
806 450.— (1) 80 bu. each @90f and 95f; 40 bu. each @ #1.10 and #1.20. 

(2) 61 qt. (3) 100 bbl. @ #1.90; 30 bbL @ #2.25; 10 bbL @ #2.50. (4) 
4 gaL water; 16 gal. ram. 

438.— (I) m on #1; #10388.40. (3) #5299.14. (3) Smith #1800; 
Owens #1260. (4) Manning & Co. #2031; Whiting ft Co. #1490; French 
and Sons #050. (5) MUes #15579; Thomas #6855.80; Lewis #3037.6a 
(S) Devon #4588.92; Heitmucller #4020.66; Patrick #3650.33; Lackland 
#3003J!1; Hopper 1^407.32.— (7) Jordan & Co. #1499.20; Benson #540; 
Smith ft Son #308; Sinclair #237.20. (8) 83^ on #1 ; Whitney #6096.80. 

^67.— (1) Perry 4 Co. reoeive #913.86- : Steamer pays #2263.82 + . (2) 
A pays #360.93; B #513.79; C #452.14; B #308.28; Ship receives #1469.14. 

(3) #308.27. (4) A receives #2759.69; B #4S5.3G; Ship pays #2810.71; C 
#87.30; D #477.04. (B) A #715.56; D #477.04. (8) Ship receives #115.16; 
B receives #1826.01; A pays #331.98; C pays #1330.19.^7) A #1785.58; 
B #1839.19. 

31d 47i.— (1) #65.80. (3) #60.78. (3) #65.44. 
318 472.— (I) #7.60. (2) #21. (3) #115.7a 
S20 47-9.— (1) #78.9a (3) #43.80. (3) t32a 

4SO.— (l>emo. (2) 8 mo. (3) 4 mo. (4) 4 mo. 8 da. (6) 5 mo. 3 da. 
(S) 8 mo. 9 da.— (7) July 5. (8) Ang. 20. (9) 7 mo. 8 da. (10) July 19, 
1886. (11) 4 mo. (13) 10 mo, (13) Sept. 80, 1885. (14) Sept. 2, 1B64. 
(16) July n, 1885. (16) Oct 8, 1886.^-(17) Oct. 81, 1885. (18) July 6, 
1886. 
327 rf52.— (1) Ju\y S, 18W. (aiTiM.\AWft. (31 Apr. 4, 1884. (4) Sept. 
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SO, 1S85. (6) ISOeS; Feb. U, 188B. (8) Apr. 23, ISSe. (7) Apr. 6, 18SS. 
<8) Jul; 6. <9) Ang. 8. 

dS3.—il) Hay 1«, 1884. (3) Jan. 19, 1886. (3) m,j IS, 1886. (4) 
Sept. 27, 1886. (6) Deo. 30, 1886. 

*S4.~{1) Mftf 20, 1880. (3) Oct 29, 1S8S. (3) Dec 3, 1885. (4) Apr. 
17, 188S.— (6) Jane 21, 1886. (6) Oct. 9, 1886. (T) Aug. 9, 1884. (B) 
Jul;13, 188S. (9) Mar 18, 188S. (10) Julf 1, 1886. (11) Hot. 38, 188S. 
(12) Jaoe 8, 1884. 

rf»7.— (1) July 18. (2) July 3, 1888. (3) Doo. 10, 1884 (4) Jaa 5, 
1885. (6) Sept 1, 1883.^6) Oct 26, 188t (7) Deo. 13, 1886. (8) Sept. 
80, 1884 (9) Aug. SO, 1883. (10) Jan. 18, 1886. 

489.-^1) May 3, 1886. (2) Oct 7, 1886. (3) Feb. 8, 1886. (4) Dec. 
28, 1885. (6) May 20, 1886. («) July 30, 1884. (7) Apr. 18, 1886. (8) 
Hay 35, 1885. (9) Apr. 6, 1885. (10) Aug. 30, 1886.— (II) Apr. 28, 1884. 
(12) July 16, 1885. (13) Apr. 7, 1886. (14) Aug. 4, 1884. (16) Juoe 33, 
1883.-^16) Aug. 3, 1884 (IT) Oct 31, 1884. (18) Jan. 11, 1885. (19) 
Jan. 6, 1884 (20) Oct 12, 1882.^21) June 30, 1884 (22) Oct 12, 1885. 
(23) Nov. 36, 1884 

491.— (1) Net proceeds, 13917.10; equated date, Har. 16, 1884 (3) 
Net proceeds, $1881.65; equated date, Apr. 8, 1884 (3) Nst proceeds, 
91036411; equated date, Oct 15, 1888. (4) Net proceeds, (7365.48; 
equated date, Apr. 34, 1886. (S) Net proceeds, 13798.98 ; eqnat«d dat«, 
June 8, 1886. 

403.— (1) 9399.43-. (3) $428.8«. (3) |2260.47. (4) 91440.14 (6) 
$604.42. 

AOi.— (1) 9403484 (2) $5322.10. (3) 97018.18. (4) 9399a91. (6) 
90641.10. (6) 91881.35.^7) $2936. (8) $8480.15. (9) 96139.20. <10) 
$989. (11) 9118T0.TO. (12) $3109.5a (13) $13546.31. (14) 915506.92. 
(IB) 9243434 (16)92168.76. (17)93741.63. (18)9255.80. (19) $35000. 
(3(^98980.60. (31) insolvent 9150a (22) capital Jan. 1, 188T, 92406.96; 
gaJD Id 1886 93906.95. (33) net gain 93836.-^34) 93380. (26) 9490. 
(36) WiU 910000; Meyers 90000. (27) WelU 97195.30; HcComas $4796.80. 
(28) Devon $10000; Oreen 96000. (39) Insolvency at commencing— Waite 
$2000; Foley $2000; Wiley $1000; capiUl at closing— Wait« 91608; Foley 
$1593; Wiley $3598. 

B02.—(l) Langworthy $2100; Shimer $2400; Dickinson $3nW. (% 
$870 ; $1030 ; $1360. (3) Hodges $1380 ; Creel $994— (4) Herrel $2835.65 ; 
BeU $3099.45. (6) BusseU $31602.94; Florence $18657.06. (6) Bamette 
$4500; Brown $8600. (7) Beid $26647.06; Hainee $22853.94 (8) Joyce 
$1300; Arnold $000. 

S03.—(l) A $4998.09; B $4366.67; C $8585.34 (2) A $8566.71; B 
$8718JJ9. (3) Wilson $1758.93; Holmes $1687.50; Farr $165a57. (4) 
Harvey 91000; Roberts $2235; WiUiams $875. (6) A $<»38.05; B $5016.96. . 
(6) Herritt $3030.75; Beeves $3970.35. 

a04.—W Cross $15708.43; Daviee $11091.57. (3) Gould's Interest in 
firm $17865.18; HunteeB indebtedness $889.60; Nichols reoeiTee from 
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nanter I51S.20: (3) Hemdon tlSSBl-lO; Newmui tSSOT-TS; Dulin 
19311.16. (4) Horn tl9990.86; HcLwie «1S479.»4; Ham $186088; Mc- 
Lane |135S9.64. (C) HIxoq'b msolTencf tlS3401 ; Uemtt'a capiUl $666.19 ; 
Pickett's iiuolveacj 93082.19. (6) Smith $912.76; Harrison 1798-69; Ye&t- 
maa $638.53.^-(7) Whitaej $930; Norman $1120. (B) Wyte $31010; 
Moore $34580.^-(9) $518a (10)net loag$236S.62; A$468S.e9; B$63146&; 
salee $1699.55, (11) at conunancing, each $3SI.891; HaJe'a cap. at closing 
$476.66; Q reef's $1111.67. (13) Soott $11708; Gordon $11868; Hall $S75. 
(13) $7620.56. (14) Mackenzie to pay Sonn $362. (16) net gain $8013; 
agent Dwea firm $22m (16)Coe $565£.81; Ma7$38]7.67; Lewis $4(r7Z.lS; 
Hill $3303.49; to reserre profit account $1019.67. 

ffi7.— (9) $898499; gain $98499. (10) $174138. (11) balance 
$6343.53; lots $2356.4& (12) $1162.50. (13) $792.88. (14) $17319A3. 
(16) $36989.75.— (16) $875.— (17) $8087.50 (18) $llft75. (19) 
$12136.67.— (20) $150. 

Sia.—{1) 67. (2)67. (3)02. (4)638. (6)574. (6)664 (7) 6&48. 
(B) 6739. (9) 8664781780. (10) 108685041. (11) 1147431109. (13) 
11099992904 

ffi» — (1) $14543^3. (3) $8639J». (3) $8024.«. 

ffSO.— (1) $573. (3) $793. (3) $896. (4) $583. (6) 375 id. (6) 198 
ml (7) $176. (B) $891. (9) $397. (10) $499. (11) $374 (13) $6S3. 

SS1.—(1) $56496. (3) $790018. (3) $5668152. (4) $410O91J»!. (6) 
$458953.95. (6) $86088.25. (7) $530896.75. (8) 1043606.3a <9) $167- 
625.16. 

093.— (1) $189510.90. (3) $14780475. (3) $158238.8a (4) $181011.05. 

(5) $453389.40 (6) $754508.75. (7) $10153465. (8) $23^.80. (9) 
$3843423. 

B23.—il) $114007.20 (3) $10698.90. (3) $10617.88. (4) $ie65e.8a 

(6) $46457.10 (6) $22464 (7) $14677.70 (8) $10111.04 (9) $155139.20. 
(10) $155832.19. (11) $7478.24 (12) $821090. 

e24.-il) $625. (2) $706. (3) $384 (4) $810 (S) $5400. (6) $900. 

(7) $13000 (8) $14700. (9) $7300 (10) $1000. (11) $680. (12) $12600. 
(13) $1200. (14) $1300 (IB) $320. (16) $1300. 

aaff.— (1) $247715.70 (2) $343540. (3) $60386889. (4) $1087638.75. 
(5) $5309451.53. («) $131603.34 (7) $40103686.73. (B) $ie7t86JUi. 
(9) $10149180.80. 

A26.— (1) $434675. (2) $84770. (3) $788779.50. (4) $2686020. (8) 
$880063.74 (6) $936.83. (7) $981068. (8) $9608. (9) $1007010 

537,— (1) $1206. (3) $1764 (3) $3180 (4) $7335. (6) $6476. (6) 
$8649. (7) $6734 (B) $4096. (9) $1444 (10) $861. (11) $12768, 

(12) $14884 

S2S.—(1} $3034 (3) $2304 (3) $1381. (4) $3176. (S) $8990. («) 
$1776. (7) $3975. (8) $3744 (9) $1581. (10) $4784 (11) $13144. 

(13) $10135. (13) $11169. (14) $13825. (15) $11264 (16) $11896. 
a29._(l)$8OT4. (l-iVsaafi. (3)$106e. (4) $6885. (6) $4388. (6) »575, 

(7) $342. C8)»^«8- W^Mfife. l.\«)VS«ft. (11) $6973. (13) $2880, 
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SSO.-il) 1625. (2) $4225. (3) $2025. (4) $7225. (6) $1225. (6) 386 
$5625. (7) $3025. (8) $18225. 

^^i.— <1) $7216. (2) $5621. (3) $3024. (4) $9024. (6) $621. (6) 
$2009. (7) $625. (8) $1224. (9) $11021. (10) $221. (11) $9016. (12) 
$13216. 

532.— (l) $2436. (2) $4875. (3) $1599. (4) $4896. (6) $4851. (6) 387 
$4875. (7) $8064. (8) $2491. (9) $8019. (10) $14384. (11) $12036. 
(12) $9964. 

S33.-{1) $35^. (2) $55i. (3) $16^. (4) $38^. (5) $33^. (6) 
$39^. (7) $30^. (8) $56^. (9) $72}. 

5^^.— (1) $90|. (2) $112A. (3) $160|^. (4) $889|. (6) $.12f . (6) 388 

$3681 A. (7) $16.25 A. (8)$650A. (9) $^|. (10) $.72H. (11) $.42}}. 
(12) $152^. 

53S.-il) $276. (2) $800. (3) $929}. (4) $950. (6) $2552. (6) 389 
$5952. (7) $1422. (8) $2100. (9) $3363. (10) $3040. (11) $1692. 
(12) $6989. 

536.'-(l) $.232. (2) $.45. (3) $36. (4) 3.5 times. (6) $5.12. (6) 
$.1305. (7) $10.18. (8) $61.20. (9) $77.60. 

*«>«. r-v aed -^v br .^^ Ih ... ah ... cs ._. led ._. lo ^^^^ 

(8) ^'. (9) ^. (10) li. 

ode me or 

559.— (1) $4.25. (2) $1. (3) $12.50. (4) $1^85. (6) $17.50. (6) 391 
$1.80. (7) $5.52. 
5^0.— (I) ♦S.SO. (2)30A (3)91^. (4) 6Qf . (6) 70j^. (6) $9. 392 
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